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EXTRACT from the ACT of PARLIAMENT 
concerning the Longitude, made in the Fifth 
Year of the Reign of His preſent Majeſty. 


HEREAS the Publication of Nautical Almanacs con- 
ſtructed by proper Pegrſops, under the Direction of the 
ſaid Commiſſioners, would greatly contribute to make the ſaid 
Lunar Tables more generally uſeful; Be it further Enacted, by the 
Authority aforeſaid, That it ſhall and may be lawful to and for 
the ſaid Commiſſioners to cauſe ſuch Nautical Almanacs, or other 
uſeful Tables, to be conſtructed, and to print, publiſh, and vend, or 
cauſe to be printed, publiſhed, and vended, any Nautical Almanac 
or Almanacs, or other uſeful Table or Tables, which they, or the 
major Part of them, ſhall, from time to time, judge neceſſary and 
uſeful, in order to facilitate the Method of diſcovering the Longi- 
tude at Sea; any Law, Statute, excluſive Privilege, private Char- 
ter, or other Cuſtom, to the contrary thereof notwithſtanding. 
And be ĩt Enacted, by the Authority aforeſaid, That no Perſon or 
Perſons ſhall print, publiſh, or vend, or cauſe to be printed, pub- 
liſhed, or vended, any Nautical Almanac or Almanacs, or other 
Table or Tables conſtructed under the Direction of the ſaid Com- 
miſſioners, without being firſt licenſed by the ſaid Commiſſioners, or 
the major Part of them: And if any Perſon or Perſons not ſo li- 
cenſed, or not being authoriſed by the Perſon or Perſons fo licenſed 
by the ſaid Commiſſioners, ſhall print, publiſh, or vend, or cauſe 
to be printed, publiſhed, or vended, any ſuch Nautical Almanac 
or Almanacs, ar other Table or Tables, every ſuch Perſon or 
Perſons ſhall, for every Copy of ſuch Nautical Almanac or Table fo 
rinted, publiſhed,' or vended, forfeit and pay the Sum of Twenty 
ounds ; to be recovered by Action of Debt, Bill, Plaint, or Infor- 
mation, in 5 5 of His Majeſty's Courts of Record at Wiftminfter ; 
and that One Moiety of ſuch Penalty and Forfeiture ſhall be to His 
Majeſty, his Heirs and Succeſſors, and the other Moiety to him op. 
phem that ſhall proſecute, inform, or ſue for the ſame, 155 


EXTRACT of an Act for the Repeal of all for- 
mer Acts concerning the Longitude at Seay 
except ſo much thereof as relates to the Ap= 
pointmentand Authority of the Commiſſioners 
thereby conſtituted, and alſo ſuch Clauies as 
relate to the conſtructing, printing, publiſh- 
ing, vending, and licenſing of Nautical Al- 
manacs and other uſeful Tables; and for the 
more effectual Encouragement and Reward 
of ſuch Perſon and Perſons as (hall diſcover 
a Method for finding the ſame, or ſhall make 
uſeful Diſcoveries in Navigation; and for the 
better 8 Experiments relating thereto: 


Made in the Fourteenth Vear of the Reign of 
His preſent Majeſty. 
E it Enacted by the Kinc's Moſt Excellent Majeſty, by and with 
the Advice and Conſent of the Lords Spiritual and Tenpatal, 
and Commons, in this preſent Parliament aſſembled, and by the Au- 
thority of the ſame, That each and every of the faid recited Acts 
(fave and except ſuch Clauſe and Clauſes in each or any of them 
as relate to the Appointment or Authority of all or any of the Com- 
miſſioners thereby reſpectively conſtituted, and alſo ſuch Clauſe and 
Clauſes as relate to the conſtructing, printing, publiſhing, vending, 
and licenſing of Nautical Almanacs, and other uſeful Tables) ſhall, 
from and after the Twenty-fourth Day of June One thouſand Seven 
hundred and Seventy-four, be, and are hereby repealed, 

And, for a due and ſufficient Encouragement to any Perſon of 
Perſons who ſhall diſcover any Method or Methods for finding the 
ſaid Longitude, Be it Enacted by the Authority aforeſaid, That the 
Firſt Author or Authors, Diſcoverer or Diſcoverers, of each and 
every ſuch Method or Methods, his or their Executors, Adminiſtra- 
tors, or Aſſigns, ſhall be intitled to and have the Rewards or Sums 
of Money herein-after mentioned; that is to ſay, In caſe the Mes 
thod propoſed ſhall be, by means of a Time-keeper, the Princi- 
ples whereof have not hitherto been made public, to the Reward 
or Sum of Five Thouſand Pounds, if ſuch Method determines the 
ſaid Longitude to One Degree of a great Circle, or Sixty geo- 
graphical Miles; to the Reward or Sum of Seven thouſand Five 
hundred Pounds, if it 1 the ſame to TWw'O Thirds of that 
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EXTRACT, Ge. 
Diſtance; and to the Reward or Sum of Ten thouſand Pounds, 
if it determines the ſame to One Half of the ſaid Diſtance ; Which 
reſpective Rewards ſhall be due and paid when ſuch Method ſhall 
have been ſufficiently tried by the following Experiments and 
Voyages to be made and performed by ſuch Perſons, and under ſuch 
Reſtrictions, as the ſaid Commiſſioners for the Diſcovery of Longi- 


tude at Sea reſpectively conſtituted by the above-recited Acts, or 
the major Part of them, ſhall think fit to appoint and direct ; (that 


is to ſay), When and fo ſoon as Two or more Time-keepers of the 


ſame Conſtruction ſhall have been tried at the ſame Time, for 
the Space of Twelve Months, at the Royal Obſervatory at Green- 
wich, then in Two Voyages round the Ifland of Great Britain, in 
contrary Directions, and in ſuch other Voyages to different Climates 
as the fd Commiſſioners ſhall think fit to direct and appoint ; and 
after their Return from ſuch Voyages, or any of them, for ſuch 
longer Time, at the ſaid Obſervatory, not exceeding Twelve 
Months, as the ſaid Commiſſioners ſhall judge neceſſary ; and alſo 
when and ſo ſoon as the ſaid Commiſhoners, or Two Thirds of 
them at the leaſt, ſhall, after ſuch Experiments and Voyages 
have been made and performed as aforeſaid, have declared and de- 


termined that ſuch Method is generally practicable and uſeful, and 


ſufficiently exact to determine the Longitude at Sea within the De- 
grees or Limits aforeſaid, in all Voyages for the Space of Six Months, 
(Impediments from cloudy and hazy Weather excepted) ; and alſo 
when and fo ſoon as the Principles and Practice of ſuch Method 
are fully diſcovered and explained to the Satis faction of the faid 
8 or Two Thirds of them at leaſt; and ſuch Author 
or Authors, Diſcoverer or Diſcoverers, ſhall have delivered up and 
aſſigned over to the faid Commiſſioners, for the Uſe of the Public, 
the abſolute Property of ſuch Time-keepers as ſhall have been 


tried by ſuch Experiments and Voyages as aforeſaid, together with 


all Plates, Deſcriptions, Theories, and Explanations belonging or 
relating to the ſame, and which. ſhall contain the Whole of ſuch 
Diſcovery of the Longitude ; and in caſe the Method propoſed ſhall 


be by means of improved Solar and Lunar Tables, then and in 
ſuch Caſe the Author or Authors of ſuch improved Solar and Lu- 


nar Tables, their Executors, Adminiſtrators, or Aſſigns, ſhall be 


Intitled to and have the Reward or Sum of Five Thouſand Pounds, 
if ſuch Solar and Lunar Tables ſhall prove ſufficiently exact to 


ſhew the Diſtance of the Moon from the Sun and Stars in the Hea- 
vens within Fifteen Seconds of a Degree, anſwering to about Seven 
Minutes of Longitude, after making an allowance of Half a De- 
gree for the Errors of Obſervation ; and when it ſhall appear to the 
Satisfaction of the ſaid Commiſſioners, or Two Thirds of them at 
leaſt, that ſuch Tables are conſtructed intirely upon the Principles 
of Gravitation laid down by Sir Jaac Newton (except with reſpect 
to thoſe Elements which muſt neceſſarily be taken from aſtronomi- 


cal Obſervations), and alſo when the Truth of ſuch Tables ſhall have 
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deen further confirmed and proved by Compariſon with a Series of 
aſtronomical Obſervations made during a Period of Eighteen Years 
and a Half, which is deemed the Period of the Irregularities of the 
Lunar Motions ; which Reward ſhall be due and paid, when the ſaid 
Commiſſioners, or two Thirds of them at leaſt, ſhall have declared 
and determined, that ſuch Tables are ſufficiently exact to ſhew the 
Diſtance of the Moon from the Sun and Stars in the Heavens, 
within the limits above-mentioned; and alſo when the Author 
or Authors of ſuch improved Solar and Lunar Tables, his or their 
Executors, Adminiſtrators, or Afﬀigns, ſhall have delivered up and 
aſſigned over to the faid Commiſſioners, for the Uſe of the Public, 
the abſolute Right and Property to and in the fame, together with 
the Theory relating thereunto ; and in caſe any other Method ſhall 
be propoſed for finding the Longitude at Sea beſides thoſe before» 
mentioned, that then and in ſuch Caſe the Firſt Author 'or Authors, 
Diſcoverer or Diſcoverers, of any ſuch Method, his or their Execu- 
tors, Adminiſtrators, or Aſſigns, ſhall be intitled to and have the 
Reward or Sum of Five Thouſand Pounds, if it ſhall determine the 
faid Longitude within One Degree of a great Circle or Sixty geo- 

raphical miles; to the Reward or Sum of Seven thouſand Five hun- 
Aren Pounds, if it ſhall determine the ſame to Two Thirds of that 
Diſtance; and to the Reward or Sum of Ten thouſand Pounds, if it 
ſhall determine the ſame to One Half of the ſame Diſtance; which 
reſpective Rewards ſhall be due and paid, ſo ſoon as the ſaid Com- 
miſſioners, or Two Thirds of them at leaſt, ſhall, after proper 
Trial have been made by their Appointment and Direction, have 
determined that ſuch Method ſhall be generally practicable and uſeful 


for finding the Longitude at Sea within the reſpective limits above- 
mentioned. 


And be it further Enacted, by the Authority aforeſaid, That when 
and ſo ſoon as any ſuch Method or Methods, for the Diſcovery of 
the ſaid Longitude, ſhall be tried, as before- mentioned, and found 

Ficable and uſeful at Sea, and ſufficiently exact to determine the 
23 within any of the Degrees or Limits aforeſaid, the ſaid 
Commiſſioners, or Two Thirds of them, ſhall certify the ſame, un- 
der their Hands and Seals, to the Commiſſioners of the Navy for 
the Time being, together with the Name or Names of the Perfon or 
Perſons who ſhall be the Author or Authors of ſuch Method or 
Methods; and upon the Receipt of ſuch Certificate, the ſaid Com- 
miſſioners of the Navy are hereby authorized and required to make 
out a Bill or Bills upon the Treaſurer of the Navy for the reſpective 
Sum or Sums of Money to which the Author or Authors of ſuch 
Propoſal, his or their ee Adminiſtrators, or Aſſigns, ſhall 


be intitled by virtue of this Act; which Sum or Sums the aid. 
Treaſurer is hereby required to pay to the ſaid Author or Authors, 
their Executors, Adminiſtrators, or Aſſigns accordingly, out of any 
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Money that may be in his Hands unapplied to the Uſe of the Navy, 
according to the true Intent and Meaning of this Act. 


And be it further Enacted, by the Authority aforeſaid, That the 
ſaid Commiſſioners for the Diſcovery of Longitude at Sea, or any 
Five or more of them, ſhall have full Power and Authority to hear 
and receive any Propoſal or Propoſals that ſhall be made to them 
for diſcovering the ſaid Longitude, or for 2 any other uſefal 
Improvement in Navigation; and an caſe the faid Commiſſioners, 
or any Five or more of them, ſhall be ſo far ſatisfied of the Pro- 
bability of any ſuch Diſcovery or Improvement as to think it pro- 

r to cauſe — to be made thereof, they ſhall certify the 
ame, together with the Names of the Author or Authors of ſuch 
Propoſal or Propoſals, under their Hands and Seals, to the Commiſ- 
ſioners of the Wor „who are hereby authoriſed and required to 
make out a Bill or Bills upon the Treaſurer of the Navy for any 
Sum or Sums of Money as the ſaid Commiſſioners for the Difcovery 
of Longitude at Sea, or any Five or more of them, ſhall think ne- 
ceſſary 2 making ſuch Experiments; which Sum or Sums the 'Trea- 
ſurer of the Navy 1s hereby required to pay immediately to ſuch 
Perſon or Perſons as ſhall be appointed by the ſaid Commiſſioners 
to make thoſe Experiments out of any Money which ſhall be in his 
the ſaid Treaſurer's Hands unapplied as aforeſaid. 


And be it further Enacted, by the Authority aforeſaid, That if 
any Perſon or Perſons ſhall make any Diſcovery for finding the 
Longitude at Sea, which, though not of ſo great Uſe as to be 


intitled to any of the great Rewards above ſpecified, ſhall nevertheleſs 


be adjudged by the ſaid Commiſſioners for the Diſcovery of Longi- 
tude at Sea, or the major Part of them, to be of conſiderable Uſe 
to the Public, or ſhall make any other Diſcovery or Diſcoveries, 
Improvement or Improvements, uſeful to Navigation ; then, and in 
ſuch Caſe, ſuch Perſon or Perſons, his or their Executors, Admi- 
niſtrators, or Aſſigns, ſhall, from time to time, have and receive 
ſuch leſs Reward or Sum or Sums of Money as the ſaid Com- 
miſſioners, or the major Part of them, ſhall think reaſonable; and 
certify accordingly, under their Hands and Seals, to the Commiſſion- 
ers of the Navy, who are hereby authoriſed and required to make 
out a Bill or Bills upon the Treaſurer of the Navy for any ſuch Sum 
or Sums of Money, which the ſaid Treaſurer is hereby authorized 
and required to pay immediately to ſuch Perſon or Perſons, his or 
their Executors, Adminiſtrators, or Aſſigns, out of any Money that 
ſhall be in his the ſaid Treaſurer's Hands unapplied as aforeſaid, 


Provided alſo, and it is hereby further Enacted, That in caſe any 
Perſon or Perſons who ſhall and may have received any Sum or Sums 


ef Money, by virtue of this Act, as a Reward for any Method of 
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diſcovering the. Longitude at Sea, ſhall afterwards become intitled to 
any of the greater Rewards appointed by this Act, for or on account 
of the fame Method; that then, and in {uch Caſe, ſuch Sum or 
Sums of Money as they ſhall or may have received as atoreſaid ſhall 
be conſidered as Part of ſuch greater Reward, and deducted therefrom 
accordingly; and that no perſon ſhall receive more in the Whole 
for any One Method for diſcovering the Longitude at Sea than the 
greatelt Reward appointed for ſuch Method by this Act. 


By the COMMISSIONERS appointed by Acts 
of Parliament for the Diſcovery of the 
Longitude at Sea; and for examining, trying, 
and judging of all Propoſals, Experiments, 
and Improvements relating to the ſame. 


WR we think fit to employ you to rc-print the Nautical 
Almanacs and Aſtronomical; Ephemerides for the Years 1787 
and 1788; we do, in purſuance of the power veſted in us by Act of 
Parliament, hereby licence, authorize and empower you to reprint 
the Nautical Almanacs and Aſtronomical Ephemerides for thoſe 
Years accordingly, together with ſuch other uſeful Tables for faci- 
litating the method of diſcovering the Longitude at Sea as have been 
conſtructed under our direction, and will be delivered to you b 
the Rev. Dr. N EVIL MaskKELYNe, His Majeſty's Aſtronomer Royal, 
at Greenwich; and for ſo doing this ſhall be your Warrant, Given 
under our Hands and Seals the 4th Day of October, 1787. 


How (L. S.) 
H. PI GOr (L. S.) 
. Youns (L.S.) 
» BARRINGTON (L.S.) 
SHULDHAM (L.S.) 
G. Pocock (IL. S.) 
os. BANKS (L.S.) 
. MASKELYNEK (L.S.) 
T. HorxnsBY (L.S.) 
» SMITH (L.S.) 
To Mr. ChRISTor HER Buckrox, E. WA RING (L.S.) 
Printer, A. SHEPHERD (L.S.) 
Great Pulteney Street, H. PALLISER (L.S.) 
Golden Square. J. Mazxiort (L.S.) 
G. Ros x (L. S.) 
T. STEELE (L.S.) 
P. STEPHENS (L. S.) 
C. MioprkzErox (L.S.) 
J. Suirn (L.S.) 


By Command of the Commiſſioners, 
H. PARKER, Secretary, 
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By the COMMISSIONERS appointed by Acts 
of Parliament for the Diſcovery of the 
Longitude at Sea; and for examining, tryings 
and judging of all Propoſals, Experiments, 
and Improvements relating to the ſame. 


WY RE REDS we think fit to employ you (in the room of 
Mr. John Nourſe deceaſed) to publiſh and vend, and to cauſe 
to be publiſhed and vended, all ſuch Nautical Almanacs and Aſtrono- 
mical Ephemerides, and hkewiſe all ſuch other uſeful Tables, con- 
ſtructed under our Direction, as have hitherto been printed by 
Mr. William Richardſon from the Year 1967 to the preſent Time, 
and alſo ſuch as may henceforward be printed by him, or any other 
Perſon employed by us for the Purpoſe, for the ſeveral Years next 
enſuing, down to the Year 1792 incluſive. We do therefore, in 
purſuance of the power veſted in us by Act of Parliament, hereby 
licenſe, authorize, and impower you to publiſh and vend, and to 
cauſe to be publiſhed and vended, ſuch Nautical Almanacs and 
Aſtronomical Ephemerides, as well as ſuch other uſeful Tables, 
conſtructed under our Direction, as have hitherto been printed 
by Mr. William Richardſon from the Year 1767 to the preſent 
Time, and alſo ſuch as may henceforward be printed by him, or 
any other Perſon employed by us for the Purpoſe, for the ſeveral 
Years next enſuing down to the Year 1792 incluſive. For which this 
ſhall be your Warrant. Given under our Hands and Seals at the 
Admiralty, the th Day of December 1782. 


KEPPEL. (L.S.) 

C. W. Cox N WALL (L.S.) 

T. FRANKLAND, (L.S.) 

Ropxty (L.S.) 

- Young (L:S.) 

. HARLAND. (L.S.) 

Howe (L.8.) 

Jos. Banks (L.S.) 

N. MA$SKELYNE (L.S.) 

To Mr. Pertr Ermsry, T. HoRNSEx (L. S.) 
Bookſeller in the Strand. J. SMITH (I. S.) 
E. WARING (L.S.) 

A. SHEPHERD (L.S.) 

. Marriot (L.S.) 

OR DE (L. S.) 

G. Ros E (L.S.) 

P. STEPHENS (L.S.) 

C. MroprETON (L.S.) 

J. SMITH (L.S.) 


By Command of the Commiſſioners, 
b 


H. PARKER, Secretary. 
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| HE Commiſſioners of Longitude, in purfuance of 
the Powers veſted in them by Act of Parliament, 
reſent the Public with the NAuTricAL ALMANAC 
and ASTRONOMICAL EPHEMERIS for the Year 1788, being 
the Twenty-ſecond Impreſſion, to be continued annually; 
A Work which muſt greatly contribute to the Improve- 
ment of Aſtronomy, | wary and Navigation. This 
EPHEMER1S contains every thing eſſential to general Uſe 
that is to be found in any Ephemeris hitherto publiſhed, 
with many other uſeful and intereſting Particulars never 
yet offered to the Public in any Work of this Kind. The 
Tables of the Moon had been brought by the late Pro- 
feſſor Mayztr of Gottingen to a ſufficient Exactneſs to 
determine the Longitude at Sea, within a Degree, as 
appeared by the Trials of feveral Perſons who made 
Uſe of them. 'The Difficulty and Length of the neceſ- 
fary Calculations ſeemed the only Obſtacles to hinder 
them from becoming of general Uſe: To remove which 
this ErREMERIs was made; the Mariner being hereby 
relieved from the Neceffity of calculating the Moon's 
Place from the Tables, and afterwards computing the 
Diſtance to Seconds by Logarithms, which are the 
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principal and only yery delicate Part of the Calculus ; 
ſo that the finding the Longitude by the Help of the 
EPHEMER1S is now in a Manner reduced to the Compu- 
tation of the Time, an Operation equal to that of an 
Azimuth, and the Correction of the Diſtance on account 
of Refraction and Parallax, which is alſo rendered 
very eaſy by either of the Two Methods invented by 
Mr. Lyons and Mr. DuxrhokxxE, and publiſhed in the 
Firſt Edition of the Tables requiſite to be uſed with the 
EPHEMERIs, and fince, with Improvements, in the 
Second Edition of the ſame Tables; or by either of the 
Two Methods annexed to the EPHREMERIS of 1772, 
being both Improvements of the Method which I for- 
merly publiſhed in the BrxiTisn MARINER's GurpE and 
ParLosopnICAL TRANSACTIONS, the Firſt by myſelf, and 
the Second by Mr. GEORGE WiTtCHELL, which are now 
alſo annexed to the Second Edition of the REequisITE 
TABLEs, but ſtill more fo by the GENERAL TaBLEs for 
correcting the apparent Diſtance of the Moon and a 
Star or the Sun from the Effects of Refraction and 
Parallax, computed at great Expence by Order of the 
Commiſſioners of Longitude, and publiſhed under the 
Care of Dr. SyueenHERD, Plumian Profeſſor of Aſtronomy 
and experimental Philoſophy at CAunRIDGE, in 1772. 


All the Calculations of the EpHEMERIõs relating to the 
Sun were made from Mr, Mayer's laſt manuſcript 
Tables, received by the Board of Longitude after his 
Deceaſe, which have been printed under my Inſpection, 
and publiſhed in 1770 but the Calculations of the Moon 
were made in this EPHEMER1s, for the Twelfth time, from 
new Tables, improved from Mayer's Tables, compoſed 
by Mr. CnARLES Masoxn, under my Direction, from Cal- 
culations made by Order of the Board of Longitude, 
upon the Series of Lunar Obſervations made by the late 
Dr, BRApLET, and publiſhed in the Nautical Almanac 
of 1774, In theſe new T * Epoch of the Moon's 

wy 


A W 


mean Longitude is 1” leſs, that of the Apogee 1s 56" 
leſs, and that of the Aſcending Node 45” more, than in 
Marzr's printed Tables, and the Equations are calcu- 
lated to Tenths of a Second, Mareqver, One new Equa- 
tion is introduced, whoſe Argument is the mean Diſtance 
of the Moon from the Sun's Apogee, and Maximum 
16”, 4. Theſe new Tables, when compared with the 
above-mentioned Series of Obſervations, a proper Allow- 
ance being made for the unavoidable Error of Obſerva- 
tion, ſeem to give always the Moon's Longitude 1n the 
Heavens correctly within 45 Seconds of a Degree; 
which greateſt Error, added to a poſſible Error of One 
Minute in taking the Moon's Diſtance from the Sun or a 
Star at Sea, will at a Medium only produce an Error of 
30 Minutes of Longitude. 


The Calculations of the Planets Places were made 
from M. DER La Lanpe's Tables, contained in the 
Second Edition of his Aſtronomy, as they have been for 
every EPHEMER1S, beginning with that of 1780, and 
thoſe of the Eclipſes of Jupiter's Satellites, were made 
from Mr. WAROENTIx's Tables, annexed to the ſame 
Tables of Mr. De La LAN DE's, excepting the Eclipſes 
of Jupiter's Second Satellite, which were inſerted in this 
EeHeMeER1s for the Eighth Time from new Tables tranſ- 
mitted to me from their learned Author Mr, WARGENTIx, 
Secretary to the Royal Academy of Sciences at STock+ 
HOLM, and publiſhed at the End of the Nautical Alma- 


pac of 1779. 


All the Articles of the ExyueMeri1s were computed by 
Two ſeparate Perſons, and examined by a Third, except 
the Moon's Longitude, Latitude, Right Aſcenſion, De- 
clination, Semidiameter, and Parallax, which, for Noon, 
were computed by One Perſon, and for Midnight by 
another, and the Truth of theſe Calculations aſcertained 
by means of Differences, which, for the Moon's Longi- 
rude, were carried as far as the Fourth Order, 


„ 


nee. 


To this ErRHEMERIs is annexed a Deſcription of an 
accurate and fimple Method of adjuſting HavLev's 
Quadrant for the back Obſervation, by RoBERT 
BLA1R, M. D. which, it is hoped, will be a Means of 
bringing that uſeful but too much neglected Application 
of the Quadrant into common Uſe. In this Paper a Note 
is inſerted, pointing out an Error arifing in the Uſe of 
HaprkEx's Quadrant from the Bending of the Index, 
with the Means of obviating it; which was firſt diſ- 
covered many Years ago by an Officer of diſtinguiſhed 
Rank and Character in His Majeſty's naval Service, 
who firſt proved the Certainty of the Lunar Obſervations, 
in Conjunction with Marex's Tables, in finding the 
Longitude : at Sea. 


In the next EPpHEMERIS the Moon's Place will be 
computed from new Tables compoſed by Mr. CrarLEs 
Ms, ſtill more exact than the former ones, as well 
from the Correction of the former Epochs and Equations 
as from the Introduction of ſeveral new Equations, and 
the Whole being calculated to Tenths of a Second, 
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LEY 


USED 


EXPLANATION or THE CHARACTERS 
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NAUTICAL ALMANAC. 


The: 2 & No 8: Tt de. 


© The Sun, 


» The Moon, 


$ Mercury. 
2 Venus. 


D The Earth, 


N. North. 
8. South. 


& Mars. 

2] Jupiter. 
h Saturn. 
W Georgian, 


8 The Moon's, or any other Planet's Afcending Node. 
£9 The Deſcending Node, 
6 Conjunction, or Planets fituated in the ſame Longitude. 
© Quadrature, or Planets ſituated in Longitudes Fo 
from each other. 


$ Oppoſition, or Planets ſituated in oppoſite Longitudes, or differing 
6 Signs from each other, 


Im. Immerfion, 
Em, Emerſion. 


SIGNS of the ZODIAC, 


Aries. 
Taurus, 
Gemini, 
Cancer, 


Leo. 
Virgo. 


1 
1 


X 182 | 


* 


Libra 
Scorpio. 
Sagittarius. 
Capricornus. 
Aquarius. 


lices. 


ffering 3 Signs 


PRINCIPAL 


ARTICLES 


FOR 17 
—— — — — —— — _ — — 
Chronological Cycles. | Ember Days. 

Dominical Letter F. E. e - - - 13, 16 and 16 
Lunar Cycle, or Golden Numb. 3j|May = - - I4, 16 and 17 
Epaagt - 2332 September - - - 17, 19 and 20 
Solar Cycle - - - - 5 December 17, 19 and 20 
Roman Indiftion - - - 6 


1 
— 


NOV EABLE FEA SETS. 


Septuageſima Sunday - Jan. 20 
Quinq. or Shrove Sund. Feb, 3 
Aſh Wed. or 1ſt Day of Lent 6 


Middle Lent Sunday - - Mar. 2 


Low Sunday 


— --- - Mar. 30 
Rogation Sunday = - April 27 
Aſc. Day, or Holy Thurſ. May 1 


Whitſunday & „ © 23 


Palm Sunday 10 Trinity Sunday » - - = - - 18 
EASTER DAY - « -- - - - 23 Advent Sunday » Nov. 30 
35 ⁊ Os 
London. Oxford. Cambridge. 
Begins] Ends || Begins —.— Ends Begins Ends 
Jan. 13 
Hilary Jan. 23 Feb. 12 an. 14 lar 15 0 Noon Feb. 11 
5 ure 14 
April 2 
Eaſter [April ꝙ May 5April 2 May 803 Div. 225 3 18 
| uy 
Trinity [May 23|June 11||May 21lJuly 19 
1598 8. 20 
Michael.] Nov. Nov. 28]O&. 10|Dec. 174 Div. Midn. Nov. 13 
| | [Dec. 16 


COPE —_ 


Oxford Af Fuly 1 4.—Camb. Commencement July 1. 


| | 08: L:1:0-U.1-T-£;--.- eds 
Obliquit Equation of 
l "of the. Equinoctial 
| | 1788, Ecliptic. 5 Points. 
1 D. M. 8. 8. 
C 1 / ᷣͤ . Bis £04. 5 2M 
| wa bs. „ 303-07" 04-0 eo 8.4 19,6 I 
SEES. bad” hd i. 
II111̃ ( 0 OS OR. + 17,0 
%%ê V ag Ort pan. >, 


ECLIPSES IN THE YEAR 1788. 


June 3. SUN eclipſed, viſible: H. M. 
Beginning of Eclipſe - - - -- 19.244 
Middll((kk 20. 11 
End „ / x Oy <P oy," 21. © 


Digits eclipſed 30. 50“ on ©'s ſouthern Limb. 
D makes the Firſt Impreſſion on the ſolar Diſc at 
96 from © *s Vertex on the right Hand. 


November 27, SUN eclipſed, inviſible : 


R G at 6". 10', in Long. 8˙, 6. 16'. )'s Lat. 978. 
© will be crarrally eclipſed on the Merid. at 6". 13%. 
in Long. 93 Weſt, and Lat. 30% South. 


— 


— —  __ 


Erratum in the NAUTICAL ALMANAC of 1784. 


In the Title of the Equation of Time for September, for Add 
read Subſtract. 


Errata in the NAUTICAL ALMANAC of 1788. 


Page 2, for Sun's Long. 6. 20% &c. read 9. 20% &c. 
30, Mar. 3, for P 's Decl. 13% 56', read 18* 56's 
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3 
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d, 
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JANUARY 1788. 


_— 
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I 


= 9 4 


$ 


£5 | ad 
SFY] ; | 
3 Þ=- Phaſes of the MOON. 
8 2 Sundays, Holidays, "aj 
— — 
— 0 a f 
5 5 | Terms, c. | p. II. M 
21 >> New Moon 23. 
A A , irt Auarte- = = » « 15 2 4: 
—— — Full Moon -- - - - - - 22. 13. 59 
I 9 Cirgumcifion, Laſt Quarter = - + 29. 13.15 
2 [W. 
3 Tb. 
Fg | =D Other Pheaomena, 
5 Sa. 2 e e 
6 [San. Epi phany. Ip. H. M. 
7 Ir. "PP 4 3-21.41 Dom 1 
8 ]Tu. Lucian. 5. 11.46 D Ophiuchi. 
9g |W. | 5 13-41 D S Ophiuchi. 
o Th. „ 8. 11 
F. 15. 17.59 D »X 
ga. | 16. - 2 „ diff. Lat. 56” 
— 1 18,- - - 2 5 diff, Lat. 58% 
Sun, [1/7 Suu. aft, Epi Hil. Cam. 19. 13.27 9 2 
M. JOxt. T. beg. {Term beg. 19. 18.48 ) enters 
Tu. 20. 10. 23 Im. of aH & 10 S.) 'sC 
W. 20. 11.33 Em. ofen KAN 9's 
Th. 20. 13.39 D 
F. |2. Charlotte's birtb-dayſa 1. 4. 24 Em. ofè H & N. YC. 
Sa. [4ept, Priſcaſſaza— 2:2 diff. Lat. 26. 
4 — 23.15. 13 DC N. | 
Sun, (Septuagefima Sun. Fabian-||23- 19.24 Yo N 
21 [M. Agnes. In 8 days of St.|2q.- - - 2 bh diff. Lat. 5, 
22 Tu. {Vincent. {Hil. 1 ret.||24. 3.35 Dr & 
W. [Hilary Term begins. 25. 21. 10 Ye &. 
24 [Th. 31. 3-59 bim 
F. |Conwerfion of St. Paul. 
26 [Sa. 
— — Fred. born. 
27 [San. Se æageſima-Sun. Pr. Au. 
28 [M. From St. Hil. in 15 days, 
29 [Tu. [2 return. 
30 W. X. Charles I. martyr. 


ö 
| . 
8 


«fo 


2 JANUARY 7788. Ik: 


* * 


| | 1 Ws at 
. * f 9 . 
: 8 Iiir ß o N-8 3 Diff 
Ime. | 
J 2 Longitude. Re. Aſcen.] Deelin. |c be 
= |< in Time. | South, Add. . 
24 8.—ůͤ— 8. D. M. 8. M. 8. | 8. 
4 8 8. D. M. 8. H. M. 5 ; — 
— — — ; 59,9 
1 [Tu. ] 9. 10. 561. 26 18. 47. 14, 3 74 the 45 4 2 
2 W. 9.11.5237 $129 . 4+ 56, 1 8 
1. 9.12. 8.1 6.7 44.44.46 8.287 2772 
A 
| | — 3 2 6. 17, 6 26, 2 
6 [Sun.} 9.15. 57.25 | 19. * 8 a 2. 6. 43, 8 257 
7 [M. | 9-16. 58. 36| 19. 13+ 38, 0 22.15.18 | 7. 995 25,2 
E. g. . . . E 257, 
1 Th. $4 2.10 19. 26.43, 4 | 21+ 58. ad l 24, 1 
| X 11 8. 23, 5 
11 [F. | 9.21. 3. 2019.31. 4,1 . 1} -- "4 4 
12 [Sa. 9. 22. 4. 30 . a 9. 9,7 4873 
13 [un. 9.23. 26 +4; K 21.18. 47 9.31, 9 21,4 
15 To. => 7 19. 48. 20, 421. 7-55 9: 3313 20,7 
wg 5 10.190 
16 [W. | 9.26. 8. 5919.52. 37,8 — I + Le Ihe © 23 
17 [Th. 9.23. IO. 4 54 $6.54 4 20. 33. 54 | 10, 5313 18, 5 
. 28. 11. * a ; N „511 ö 
- 64 n e ag 778 
4. Sun. to. o. 13. 1320. 9.39, 8 20. 35 7 1770 
e eee 11. 46, 6 
21 [M. | 10. . 14.13] 20. 13. 63, 3 4 3 21 
22 Tu. 10. 2. 16. 1320. 18. 6,7 K* 1 | 12. 18, 2 1 
W. | 10. 3. 16. 12 20. 22. 18, 219. 2 12. 328 fy 
44 Tb. 10. arenen: 12. 46,6 | 38 
25 F. 10. 5 18. 8 20. 30. 39, 8 . . . — 137 1 
% | — _ , 8 | 12. 7 | 
26 [Sa. 10. 6.19. 420. 34+ 49, 5 15 8 13. Ro 171 
27 un. 10. 7.20. 020. 38. 58, 3 < 1 he 13.23, 4 10, 7 
28 |M. 10. 8. 20. 55 20. 43. 6,4| 18. 11, 2 | 13+ 34,1 99 
Tu, 10. 9.21. 49120. 47» 13, 6 17. 58.84 13. 447 0 | 7 
4x W. | 10. 10. 22. 43| 20. 51. 20, 0 17. 39. 3 9, © 


20. 556.26, 7 | 17. 22. 64 
9 we 22 — 


mene 


| 
? 
* 
** 
7 
5 


ö 


JANUARY 1788. 


ET Mit Io be , | 
inn RC 
"= Semidiam, Semi- Hourly | Logar. |} of the 
PIpaſs? Merid. diameter Motion. Difance. d's Node. 
r | eaBon mar 7 
. 8. N. 8s. b. 8. S. P. N. 
54 I. 10,9 16.19, 3 2. 32,9 | 9.992639 s. 26.19 
* 1. 10, 6 | 16. 19,1 2. 32, 9 | 9.992715 8.25. 0 
13 1. 10, 1 16. 18,9] 2. 32, 8 | 9.992849 8. 24.41 
19 I. 9, 5 16. 18, 3 | 2. 32, 6 | 9.993048 [ 8. 24.22 
A6 E 1. 8,9 16. 17,66 2. 32, 4 | 9.993344 [ 8. 24. 3_ 


ECLIPSES of the SartLLites of JUPITER. 


I. Satellite. 


II. Satellite. 


III. Satellite. 


A 2 


| Emerfions. | Emerfions, | 
Days, HH. M. 8. Days. | H. M. 8. | Days. H. M. 8. 
* 2 | 13.. 7-41 [X 4 10. 23.2 2 17. 34-21 Im. 
* 4 | 7-35-31 7 | 23-4%5 2 | 20. 15437 E. 
6 2. 3. 24 X11 13. 58.31 9 | 21.30.57 Im. 
7 120. 31. 1 15 2. 16. 17 10 0. 13.23 E. 
* 9 14. 59. 14 [K 18 | 15. 34- 13 17 | 1.28. 16 Im, 
11 9.27. 12 || 22 4+ 52.1 17 4.11. 52 E. 
13 3.55. 15 ff 25 | 18. 10. 32 * 24 26. 16 Im. 
I 22. 23. 18 || X29 7. 28. 55 * 24 11. 4 E. 
15 16. 61. 26 X 31 | 9.24. 59 Im. 
* 18 | 11.19. 36 * 131 10, 23 4-5- 
n IV. Satellite. 
23 18. 44. 20 5 1. 16. 51 Im. 
* 25 | 13. 12. 43 | 12 1. 59. 51 E. 
* 27 7. 41. 6 28 | 19. 9. 29 Im. 
29 2. 8. 33 | 28 20. 17. 58 E. 
39 | 20. 38. © | 
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— 1 — — — * 
THE PT A NE 1-8 

Days Heliocentric || Geocentric 1 
Long. | Lat. || Long. | Lat. Deelin. Merid 
[ 8. D.M.|D.M. || S. P. M. BM. P. M. | H.M 

8 21 MER CU XZ. 

rt | 6. 17. 8 | 3-22 NI 8. 18. 57 | 1.16 NI 21. 45822. 26 
41 6.37. 6 2. 15 8. 22. 440. 50 22. 20 | 22.30 
77. 6.29 | 1. 9 || 8. 26. 440. 25 23. 1 232.34 
10 7. 15. 240. 3 NI 9. 0.53 | o. 1 NI 23.27 22. 39 
13 [ 7-24 01. 08 [ 9. 5.12.| 0.22 823.44 22.45 
16 8. 2. 23 | 2. 0 wh wn 35 0.42 23 50 22.51 
t9 8. 10. 392. 57 9.14. 5 19 2 23-45 | 22. 58 
22 | 8.18.53 | 3-50 9. 18.41 | 1-19 23.28 | 27. 6 
26 | 8.27.12 | 4. 38 9. 23+ 22 | 1+ 33 22. 59 | 23. 14 
28 | 9. 5.40 [5 22 9.28. 9 | 1.40 I 23. 17 | 23-22 
31 | Q- 14. 24 L. % |} 10. 3. 2 | 1. 8  Þ 21.22 23. 20 

n KL "6 NC 0. £5 
1 | 10. 24+ 12 | 3 10.5 || 9.29. 7 | 1.279 8 [21.478 1.19 
7 | 11. 3-42 | 3. 20 10. 6.37 | I. 32 20. 8 I. 24 
13 | 11. 13+ 13 3.23 10. 14. 71. 35 18. 8 1. 28 
1911. 22. 44321 10. 21.37 | 1.36 15. 49 1. 33 
26 | ©. 2. I7 | 3-14 || 10-29. 5 | 1.33 13-16 | 1.36 
. . 3 7＋ 
i | 3+14+23 | 1:32 NI 3. 19, 54 | 3-55 N 25. 5 N 12. 38 
7 | 3-17.11 | 1.35 3+ 17-320 | 4. 4 26. 21 12. 1 
13 3.19. 571. 38 3.15. 84. 7 26. 42 11.25 
193.22. 42 1.40 3. 12. 584. 8 26. 57 | 10.50 
ac L 326-8 I. 42 3-11. 8 | 4. |} 27+ 4 | 10.17 
$28 «A814 6 £ 368 . 
1 2.23.11 | 0.21 8 [ 2. 19. 6. 26 8 || 22. 35 N 10. 4 
7 2.23. 42 | 0-24 2.18.25 [o. 25 22.33 9. 54 
't3 | 2-24-13 | 0.20 [ 2.19.50 | o.24 22. 31 | 9.26 
19 | 2-24-44 | 0-19 2. 17. 22 | 0.23 22.29 8. 58 
26 | 2.25.14 | 0. 1 2. 16. 59 | 0.22 22. 28 | 8.31 
by oo ed. > 841 TL OR he 5 

1 10. 49. 52 1. 33 8 || 10. 25. 48 | 1.27 8 || 14-188] 3. 6] 
+3 1-386. 0+. 4:1-1+33 10. 26.24 | 1.27 14. 5 2. 42 
13 | i. O-15 | 1.33 10. 27. 2 | 1.26 13. 52 2.19 
Ss: 11. 2 1.34 2 42 208 13.38 1. 56 
25 | 11- 0-38 | 1.234 || 10.28.23 | 1.2 | 13+ 24 1. 33 
_”” | —CXOHXOTIZN 8 15%. 24) 
i | 3-27.58 | 0.33 NI 3. 28. 54 | 0.34 N 20.58N| 13.15 
It | 3-28. 5 | 0.33 3.28. 29 | 0.35 _ || 21. 3 | 12-29 
21 28. 13 | 0+. 33 . 28. 2 | 0.3 11.45 
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x 
* o 
| 


2 | |8 RP 
TITS LHR MW QO UN's 
= [= 
2 8 Longitude. Wl Latitude. 
1 * ON BEAT 
5 — Noon. . r t. Noon, |; A n 6 
— 12 a | 
AS 1a] S. p. M. S.] S. D. M. 8. D. M. S. D. M. 8. 
x [Tu. ] 6.24. 8.27 3 o. 23. 59 4 40. 20 8 4. 22. 27 8 
2 [W. 7. 635. 8 + 13, 43-25 4 54.48 3.38.23 
3 [Th. 7. 18. 46. 24 7.24.47. 31 || 312. 49 2. 45-18 
4 F. 8. 0.40.20 f 8. 6.43-15 [ 2-16.10 I. 45-42 
5 [Sa. | 8.12. 38.47 F 8.18, 33. 14 1. 14.14 o. 42. 4 S 
6 [Fan.] 8. 24.27. 49. 0.20.35 || 0- 9.33 5 | 0. 23. 2 N 
7 M. 9. 6. 14. 7 | 9-12. . 55 [o. 55-20 N 1. 27. 4 
8 [Tu. ] 9. 18. 2.16 | 9.23. 57.2 1. 57. GI 2.27. 26 
9 [W. 9.29. 53- 33 10. F. 50. 5 2. 55.27 | 3-21.38 
10 [Th. 10. 11. 49. 48 | 10. 17. 50. 23 || 3-45-41 4. 7.21 
10. 23. 52. 55 10. 29. 67. 39 || 4. 26.21 4+ 42. 28 
11. 6. 4. 55 | 11. 12. 14. 56 If 4+ 55-20 5 & 7 
11. 18. 28. 6 | 11. 24. 44. 53 5-11. 16 5.13. 46 
o. 1. 5. 8]. 7.29. 4451229 . 7-39 
o. 13. 58. 50 | 0. 20. 32. 49 || 4. 58. 17 4.45. 2 
O. 27. 11-59 | 1. 3. $6.37 [ 4. 27. 57 4+ 6. 53 
1. 10. 46. 58] 1. 1.43. 10 || 3: 42+ 4 3. 13. 38 
1. 24+ 45-20 | 2. 1. 63. 222. 41. 54 2. 7-14 
2. 9. 7-10 2. 16. 26. 21 [1 30. 4 o. 61. 0 N 
2. 23. 50.26 | 3. 1. 18. 48 [o. 10. 40 N 0. 30. 12 8 
3. 8. 50. 33 | 3- 16. 24. 44 || 1-10.48 S | 1. 50. 20 
3- 24+ 0. 9 | 4+ 1.35. 39 2.2. 58 3. 3-57 .. 1 
4. 9. 9-52 | 4-16.41. 35 |} 3-34-33 | 4 213 
4+ 24+ 9-34 | 5+ 1.32. 47 || 4+ 25-28 4+ 44+ © 
F- 8.50.18 | 5.16, 1.25 |} 4+ 57-49 5. 6.23 
5. 28. 5.34 6. ©. 2. 32 || 5-10.15 5. 9-27 
6. 6. 52. 6 6. 13.34.24 [5 4-14 4+ 54+ 54 
6. 20. 9.36 | 6. 26. 38. 6 || 4-41-49 4. 25-18 
7. 3. 0-19 | 7. 9.16.49 |] 4. 545 3.43.29 
7. 15. 28. 7 7˙ 21.34.55 18. 54 2. 52.19 
7. 27. 37.490 | 8. 3-37-29 2. 24. 4 1.8431 
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348 THE M O O N's 
= 1 TE 
213 [Paſſage [Right Aſcenſion. Declination. 
— 1345 a Merid. Moon. [Midnight.|| Noon. | Midnight: 
=] 5 — 

1&8 [a4 ]Þ-]| H. M. D.M.| D. M. D. M. D. M. 
1 [Tu. 24 19-11 200. 35 206. 42 13.43 8 15-43 8 
2 . 25 || 19-53 | 212.52 | 219.' 5 |} 17-32 l ig, 8 
3 [Th. 26 || 20.46 | 225.22 | 231.42 || 20-31 21. 40 
4 F. | 27 21.34 } 238. 6 | 244-33 || 22-33 23.11 

. Ba. 2822.23 | 251. 1257.29 23.34 | 23-49 
6 [Sun. 29 || 23. 12 | 263-57 | 270.23 || 23.31 23. ; 
2 IM. r || 23-59 26. 45283. 3 22. 24 21, 2 

Tu. | 2 8 J 289-16 | 295.24 || 20.1 18. 55 

ö * ö - 4 . . . | . 4 

a e4. ©. 229-7 353* 53 — © i} 13+ 39 204.7 

11 F. | 2.12 | 224-43 | 330. 23 [9.23 5 Þ 

is E. || <a [246 2130 £438] {ids 

13 an. 8 3.3 | 347» 22 353» 6 O. 13 N 2+.43 N 

14 —x 419 [35855 4.5 8.6 7-41 

15 [Iu. 9 5. 5 | 10:54 | 17. 9 10. 12. 2 

ö | . 

16 W. 10 54 22. | O. 1 | 14. 39 16. 43 

17 [Th 11 47 37.8 | Tk 18. 36 20. 14 

18 [F. | 12 44 1.41 | 59-19 || 21.36 | 22. 38 

19 [Sa. 138.4 7-10 | 75-10 || 23-19 23-37 

20 [Sun 149.48 | 83.17 | g1.25 || 23-30 | 22.57 

21 [M. | 1 | 10. G1 2 | 107.34 || 21+ 59 20. 38 

22 [Tu. | 1 11. 52 112-26 3. 18. 54 16. 51 

24 [Th. | 18 |} 13. 42 | 144.59 | 151.52 |} 9.19 6. 31 

25 [F. | 19 [ 14-33 | 158.35 | 165. 9 || 3:49 NI 0.49 N 

26 = 20 || 15.22 | 171.37 | 177.59 ff 2. © S 4-45 8 

27 [un. 21 |} 16. 9 | 184.17 | 190.23 || 7-23 9. $3 

28 [M. | 22 || 16. 57 194.40 1 12. 14 [14.2 

29 [Tu | 23 |} 17.44 | 209.20 | 21 39 16. 22 18. 

31 [Th. 25 19, 22 | 23446 | 241.31 21. 59 | 22-46 
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VII. 2 7 
£ | 4 | a * vs — — —— 
S > THE M O ON Proportional 
32 Semidiameter. Hor. ks Logarithm. 

| S 5 Noon. [Midnight. | Noon. |Miduight. 
— — _— i e eee 
8 8 M. S. | M. 8. | M. S. | M. S. | Noor. | Mi du. 

WT ; 5 I 5. 16 15.11 56. 2 | 55, 425068] 5094 
2 [W. | 15. 6 | 15. 1 55. 2455. 7 | $118 | 5140 

3 [Th. 14-57 | 14-54 || 54:53 | $449 | $158 | 5175 

4 F. 14.51 | 14-49 [ 54.39 | 54-22 | 5189 | 5199 
5 [Sa. 14:47 | 14-46 54-15 | 54-10 | $209 | 5215 
6 [San. 14-45 14. 44 || 54. 754. 5 | 5219 | 5222 
7 NM. | 14:44 | 24-44 || 54+ 4 | 5+ $ | $223 | 5222 
8 25 14.45 | 14-46 [ 54. 75410 5219 | g215 
g 'W. | 14-47 | 14-49 || 54-15 | 54-21 | 5209 | 5201 
10 Th. 14. 51 | 14+ $3 ; | 54.28 bl 54-30 | $191 | 5181 
11 [F. | 14.55 | 14 $8 54.45 | 54457 | 5169 | 5153 
12 [Sa. 15. 2 | 15. 6 55. 10 | $5.24 | $136 [5118 
13 [Sun. 15.10 | 15-15 55.49 | 55,58 | 50g 5073 
14 M. | 15.20 | 15-20 [ 56.17 | 50.38 | 504 5022 
ig [Tu. | 15-32 | Fr. 38 || 57. © | 57:24 | 4994 | 4964 
16 [W. 15.45 | 15-52 || 57.48 | 58-13 | 4933 | 4902 
17 [Th. 15.59 | 16. 6 || 58.39 | 59. 4 | 4879 | 4839 
18 F. 16. 13 | 16.20 || 59. 30 9-55 | 4828 | 4777 
19 Sa. 16. 26 16. 31 60. 18 o. 38 4750 4725 
20 [Sun. 16.36 | 16. +49 |} 60.55 61. 9 | ! $799. 4689 
21 M. | 16.42 | 26. 44 61.19 | 61.24 4677 4671 
22 Tu. 16.44 | 16.43 || 61.24 2 20 | 40671 | 4676 
23 [W. | 16.40 | 16.36 || 61.11 | 60.57 | 4656 | 4503 
24 [Th. 16.32 | 16.26 || 60.39 | 60.18 | 4724 | 4750 
25 F. 16. 19 | 16. 12 59.53 59-26 | 4779 4812 
26 Sa. Te. 4 | 15. 56 | 58. 58 | 58.29 4896 | 4882 
27 Sn. 15.48 | 15.40 [ 58. 057.31 4918 | 4955 
28 M. | 15.33 | 15-26 || 57. 3 | 56-37 | 4990 | 5023 
29 Tu. 15.19 | 15.13 || 56.12 | 55-49 [50555085 
30 [W. | 15. 7 | 15. 2 ff. 56.28 } 55.10 | £112 | 5136 
31 [Th.] 14, 58 | 14:54 | 5445s | 54442 | 5155 | 5173 
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ONFIGURATIONS of the SarZIEITES of JUPITER 


at Q o' Clock in the Evening. 
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FEBRUARY 


Ds. 


p 


= 


— 
Ss | 8 ns 
> _ PF: 4 
& | £ | Sundays, Holidays, | 
+ | % Terms, Sc. | 
1 F. | 
A Sa. Purif, of B. V. Mary. 
3 |Srn, Duinquagel, Sun, Blas. 
4 M. On mor. of Purit. 3 ret. 
Tu. Agatha. 1 
| 6 W. A- edneſday. 
7 Th. | 
8 F. | 
9 Sa. In 8 days of Purif. 4 ret. 
10 Sun. I Sunday in Lent. | 
11 M. |Camb. Term div. noon. 
12 Tu. [Hilary Terms ends. 
13 W. 
14 Th. Valentine. 
I $ F. 
16 Sa. 
17 un. [ad Sunday in Lent. 
18 M. 8 of | 
19 [Tu. 
20 W. 
21 j Th. 
22 |F. 
23 Sa. Pr. Octavius born. 
24 Sun. 3d Sun. in Lent, St. Mal- 
25 1 [ thigs. Pr, Adol. Fr. bo, 
u. 


Phaſes of the MOON. 
| 
; | 
\ "I Trad 
. D. H. M. | 
New Moon 6. 18. 57 
Firft Quarter - - = 14. 8. 50 
Full Moon - - - --- 321. o. 49 
— | Loaf Drarter == = = - - 28. 8.16 
x. 


11.23. 39 
E. 
1 


16. 9.48 


16. 22. 47 
18 14.4 

18. 9. 3 

20. 
20. 6. 24 
20. 14. 36 
22. 7. 1 
23—T— = 
27. 11. 43 


729 


16. 19. 41 


a. 11 


29. 3-12 


— < —ê —— : T 


6 Ophiuchi. 
g Ophiuchi. 
Do 7 
Der 7 
diff. Lat. 197 
Wy + Stationary. 

Yn * 

5 i 
& Stationary. 


Y 132 8 


| ve N 
$ 0 Xx diff. Lat. 3“ 
dom. 
» # Ophiuchi, , | 


— — — - cow — ——— — — — — - — 


—— zy — — — 
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2 | 4 | 
8 E THE S U N*" s [Equation 
= gt . E 1 1 
212 Longitude. R. Aſcen.| Declin. ſof Time. Diff. 
318 in Time. | South, Add. 
>| > N MOONS ** 
A - 8. D. M. 8. H. M. 8. ; D. M. 8. M. 8. 8. 
1 [F. | 10. 12. 24.2720. 59. 30, 5 17. 5. 57 [141 3 
: 2 Sa. | 10. * 21. 3-34z5 16. 4 43 14 8,7 4 
3 Pan. 10. 14. 2 821. 7. 377 16.31. 914.15, 4 5758 
4 [M. | 10. 15. 26. 5721. 11. 40, 2 16. 13. 20 | 14.21, 2 54.0 
5 Tu. | 10. 16-29-45 |21- 15-41, 7| 16. 55-13 14. 26, 2 | 
a } — — 47 2 
6 W. [10.1 28. 22 21. 19. 42, 5| 15.30. 50 | 14. 30, 4 = 
2 Th. | 10. 18. 29. 1721. 23. 42, 5| 15.18. 12 14+ 33» 9 2, 7 
F. | 10. 19. 30. 121. 27. 4, 7 14. 59. 17 | 14+ 30, 1, 8 
9 Sa. | 10. 20. 30. 44 21.31. 40,0] 14-40. 7 14. 38, 4 * 
10 Sun. 10. 21. 31.25 21.35.37, © I 4+ 20. 43 14 3953 9 
— — nn — — * 05 2 
11 M. 10. 23. 32. 421. 39.34, 4] 14. 1. 414.39, 5 0. 6 
12 [T. | 10.23. 32. 41 21. 43+ 30, 313. 41. 13 14. 38,9 14 
13 W. 10. 24. 33 · 16 21.47.25, 5 13.21. 7 I4+ 37,5 22 
14 [Th. 10. 25.33. 50 21. 51. 10,9 13. 0.49 | 14-353 [2 
is [F- 10. 2 34.2221. $5. 13, 5 12. 40. 18 | 14. 32, 4 + 
4 2 . | 337 
16 da. 10. 27.34.51 21. 59. 6,4 12. 19. 36 14. 28, 7 4, 4 
17 [un. | 10:28. 35. 1922. 2. 58, 5 11.58.41 | 14.24, 3 _ 
18 M. 10. 29. 3 4522. 5.49.2 11. 37-30 | 14. 1 2 58 | 
19 Tu. 11. 0. 3 0 9 22. O. 40, IIs 16, 19 14 IJ, 4 [5 
20 [W. II. 1. 36. 3022. 14. 30, 6 10. 54.53 | 14. 6,9 5 
Para —— 7,2 
21 * 11. 2. 36. 51 22. 18. 20, 0 10. 33. 15 | 13. 59, 7 7 
22 [f. 17. 3-37-10 [22 22. 8, 7 10.11.29 1351,88 3 
23 Sa. I. 4.37 2722. 25. 56,8] 9.49.33 13-43, 3 9, 6 
24 Gn. | It. 5. 37. 4222. 29.44, 3] 9-27-28 | 13.34, 3 95 6 
25 [M. II. 6. 37. 56 22. 33.31, 1 9. 5.15 13.24, 7 
— - — 10, 2 
26 * 11. 7: 38. 8 [22.37-17,4| 8. 42. 53 | 13-14, 5 1 
27 Tu 11. 38. 19 22. 41. 52 8. 20. 24 13. 377 Ky 
28 « | 11. 9.38. 2822. 44-48, 5 7. 57. 48 | 12. 52,4 "3 
29 F. 11. 10. 38. 3622. 48. 33, 2 7. 35. 4 | 12.40,6 | 7"? 
| 
UBS % 


2 ; "4, $3 1 EF" N e 3 
* hy U 8 * * * 


* 8 . 3 
8 * IS. FS 
9 pb MACE: 4. 


III. FEBRUARY 1788. 15 


* 


Time of 9's THE SUN'"s P ace 


Semidiam. || Semi- | Hourly | Logar. || of the 
Days|paſss Merid. diameter] Motion. | Diſtance.|| »'s Node. 


1 


— 
— 


M. 8s. n. 8. NI. s. 8. D. M. 
I 1. 8,1 16. 16.6 | 2.32,2 9. 993807 || $8.23. 40 
7 1. 7,4 16. 15, 6 | 2.31,8 | 9.994269 || 8.23.21 
13 1. 6, 8 16. 1474 2. 31 5 9. 994766 8. 23. 2 
19 1. 6, 1 16. 13, 1 2. 31,0 | 9.995318 || 8. 22. 43 
25 1. 6, 6 | 16. 11,8} 2. 30, 5 9.995939 || 8.22.24 
| ECLIPSES of the SaTtEriLitires of JUPITER 
I. Satellite. | II. Sxtellite. III. Satellite. 
| | "3 EE | 
N Emer fions. | Emer fions. F 
1 H. M. 8. Days.| H. M. 8. Days. H. M. 8. 
| | 15- 6-34 | 1 | 20.47.27 * 7 Lm 
4 + Os 47 7 13.2437 ; 
x 9.35- B [| * 5 10. 6. 14 7 | 16.11.49 E. 
2 4» 30 46 | 27» 25». I4 17 24 50 Im. 
22. 32. 26 [& 12 | 12. 44. 14 | 20-13-11 E. 
| 8 | 17. 1. 9 16 2. 3.18 21 | 21-25-43 Im. 
* 10 11.29.55 19 | 15-22. 35 22 o. 15. 13 E. 
* 12 5.58. 43 ff 23 4.42. 0 29 1.27. 9 Im. 
14 0. 27.35 || 26 | 18. 1.29 29 4-17-48 E. 
15 | 18. 56.28 . | 
* 17 | 13.25. 25 
* 19 To C4+2 TY * 
2: | 4.33. a6 IV. Satellite. 
22 | 20. 52. 30 *14 13. 9. 21 Im. 
24 15.21.32 14 14.36. 31 E. 
* 26 | 9.50.41 | 
28 [ 4.19.48 
1 29 | 22-48-59. 
0 | 


— 


— —— 
"PEE = — % 4 % k 
ec a ner A — — 
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1788. 


IV. 


W 


e 


r PII TN 1 8 
Heliocentric Geocentric Paſſage 
158 Declin. |Merid 
| Long. | Lat. Long. | Lat. 2 
3 S. P. M. B. M. D. M. | H. M. 
Li: 8 MERCURY. Sup. G 11. 172", 
I = 17-23 | 6.10 S || 10. 4-41 | 1.58 S || 21. 1823.34 
4 | 9-26.37 | 6.37 || 10. 9.43 | 2. 3 19-49 | 23-42 
7. to. 6.23 | 6.54 10. 14+ 53 | 2+ 5 18.23 | 23-51 
10 | 10.16.49 | 7. © 10. 20. 9 | 2. 3 16.44 0 
13 | 10.28. 4 | 6. 51 10. 25+ 33 | 1-56 14.51 o. 6 
16 11. 10. 17 | 6.23 11. 1. 31.46 12.46. C. 16 
19 11. 23. 405. 32 11. 6.39 | 1.30 10. 28 o. 25 
22 | ©. 8. 19 4-17 11. 12-19 | 1. 8 8. © 0.34 | 
25'| 0.24-20 | 2. 35 11. 17. 56 | 0.41 824 o. 43 
28 | 1.11.39 | 0.31 11.23+24 [o. 8 2.45 O. 51 
5 FENTS. ' 
i | 0.13-26 | 2.58 S || 11. 7.46 | 1.27 8 || 10. 1S|] 1.40 
2. 0.23. © | 2.49. [I. 15.12 | 1.20- Jo 4 I. 44 
13 | I. 2.35 | 2-17 11. 22.37 | 1. 9 4+. © 1.47 
19 1. 12. 111. 50 11. 29.59 [o. 57 „ 8 . C1 
25 | 1-21-48 | 1.19 O. 7.20 | 0.42 2. 16N[ 1.54 
as « MA XR C. | 
1 | 3-28.37 | 1-45 Nſſ 3. 9.33 | 3-58 Nſſ 27. NT 9.1 
7 | 4. 1.19 | 1.4 3+ 8.41 | 3-50 27. 1 9-13 
13 | 4. 4. I | 1.48 I 3. 8.17 | 3o4t 26. 54 8. 48 
19 4. 6.41 | 1.49 3. 8.22 | 3. 32 26. 44 8.26 
28 4. 9-21 | 1.50 3. 8. 3.62 | 3-22 26. 32 8. 5 
HI Bl UPTITE3 R. | 
1] 2.26.50 | 0.18 S || 2. 16. 41 | 0.20 S || 22.28N| 8. 1 
7 | 2-26.21 | 0.17 2. 16. 34 | 0.19 22. 29 7.37 
132. 26. 620. 16 2. 16. 35 | 0.18 22-30 7.13 þ 
19 | 2.27.23 | 0.16 2.16.42 | 0.17 22-31 6.51 | 
25 2.27. 63 | O-15 2. 16. 87 | 0.16 22.34 6.29 
* 5 SATURN. 8104. 204 
1 | It, 0. 511.35 S || 10.29.11 | 1.26 S | 13. 78 Is S 
9 11. 1. 3 | 1-36 10. 29. (4 | 1.27 12. 62 o. 46 
13 | It. 1-14 | 1.3 11. o. 38 | 1.27 | 12.37 o. 25 
19 | 11. 1.26 | 1.3 11. 1.22 | 1.27 12.21 o. 5 
2c | 11. 1. 371. 36 11. 2. 1. 27 [ 12. 6 | 23.42 
H TIOKCTISR 
1 | 3-28.21 | 0.33 NI 3-27.34 | 0.35 N21. 14 N 10. 58 
11 | 3-28.28 | 0.33 3.27. 10 | 0.35 21.19 | 10.16 
21 | 3.28. 36 | 0.33 3. 26. 40 | 0.35 21. 23 9. 36 
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1 
I 
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I 
* 
«% 
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e] 
Y 
ol 2 
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| s} 
"0 
Pe 
4 
LY 
&+ 
8 
8 
ve. 
2 
Ez 
by 
4 
* 
% 
1 
# 
5 
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$5 [AFG BIS eee b. 


> 
a2 — 


M CC / og 


8 0 8 88 
w ow 188 


Y THz- M: 0: QO N*s 
= 
2 Longitude. Latitude. 
E Noon. Midnight. Neon. | Midnight. 
& | S.D.M. S.] S. D. M. S. D. M. 8. D. M. 8. 
8. 9.34.34 8. 15. 29. 43 || 1-23. 54 S | o. 52. 34 8 
8. 21. 23. 32 | 8. 2. 16. 35 || 0.20.51 8 | 0.11. 0 N 
9. 3+ 9.23 | 9+. 9. 2.28 || 0.42.41 NI 1. 13. 63 
9-14. 50.14 | 9.20. 61. 7 || 1. 44+ 19 2. 13+ 40 
9- 26. 47-24 | 10. 2. 45-25 || 2.41.38 3. 7+ 55 
10. 8. 45. 24 10+ 14. 47. 30 || 332. 13 3. 64.15 
10. 20. 51. 56 | 10.26. 58.46 || 4.13.44 4. 30. 25 
It. 3. 8. 6 | 11+ 9. 20. 3 || 4.44. 3 4+ 54 26 
11. 15. 34. 40 | 11.21. 52. 1 || 5. 1.21 5. 4.42 
11. 28.12.14 | o. 4.35. 20 || 5. 4.19 6. o. 9 
O. 11. 1. 28 0. 17. 30. 40 4+ 52. 10 4+ 40. 20 
O. 24. 3-28 | 1. o. 39. 33 || 4. 24. 46 4+ 5.31 
1. 7-19.18 | 1.14. 2. 52 || 3.42. 45 3+ 16. 42 
1. 20. 50.26 | 1.27.42. B || 2. 47-3 2.15. 47 
2. 4+ 38. 6 2. 11.38. 25 1. 41 3 Is &. 37 
2. 18. 43. 6 | 2.25.52. 2 || 0. 28. 13 N} o. g.57 
3. 3+ 5. 4 | 3. 10. 21. 63 || 0:48.19 S | 1.26.10 
2». 17.41. 59 3 25 4 50 2. 2. 52 2. 37. 39 
4+ 2+29- 34 | 4+ 9+ $5-24 || 3+ 9,53 338. 5 
4 17. 21. 13 4+» 24+ 4 * 4 4 4 14 4» 25» 18 
5. 2. 8. 46 5. 9.28.16 || 4.41.48 4+ $3+ 33 
5. 16. 43-31 | 5423+ 53+ 45 || 5. 0.23 6. 2.23 
0. o. 58. 11 6. 75.56.18 || 4. 59. 41 4+ $2. 32 
6. 14. 47. 42 . 6.21. 32. 16 4.41.14 4.26. 9 
6. 28. 9. 56 7. 4. 40. 58 || 4. 7. 42 i 3+ 46. 17 
7.11. 5.34 7+ 17+ 24+ 14 || 322. 19 2. 56.13 
7+23-37-28 | 7. 29-45-49 || 2.28.20 1. 59. 4 
8. 5.49.55 | 8. 11. 50. 31 || 1.28. 46 o. $7.45 8 
8. 17.48.13 | 8. 23. 43.48 || 0.26. 22 o. 6. 7 N 


2 
5 
y = 2 
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2312 © 
il 8 |} THE M O O N*'s 
Ml! 2 2 Paſſage Right Aſcenſion.) Declination. f 
111 — ws g 8 — — — | - — : 
| | if w 15 Age. Merid. Noon. |Midnight.\| Noon, |Midnight. : 
1 AB &- — . — — Þ 
Wl! S p. KR. u. P. N. D. M. D. M. D. M. | 
11 | Q AQ 0 ee . . . . . | 
05 — „ | 5 
05 1 F. | 26 |} 20.11 || 247. 41 | 254. 9 23. 18 8 23. 33 8 l 
0 2 Sa. 27 [ 21. © || 260.36 | 267. 2 || 23. 32 23.1 5 N 
"fi | 3 [San. | 28 || 21.48 || 2793.25 | 279.45 || 22.43 21. 6 ; 
1 4 IM. 29 22. 35 || 286. 1 | 292.11 || 20. 54 19. 39 | 
1 5 [Tu. 3o || 23. 20 || 298. 17 | 304. 18 || 18. 11 16. 31 
N65 6 IW. I 2 310. 14 | 316. 5 || 14-41 
10. 7 Th. | 2 o. 4 || 321-53 | 327.38 |} 10.33 
0 Fe 3.47 33322339, 4 657 
0 9 Sa. 4 1. 30 || 344. 47350. 32 1. 48 
Wt | 10 [San. 5 2.14 || 356.20 2.13 3. 56 N 
10 — —— — 
| li 11 INM. 6 2.59 l| 8.12 14.19 8. 50 
1 12 [Tu. ] 7 3.46 20.36 | 27. 3 [13.27 
10 13 [W. | 8 4+ 37 33+42 40. 33 || 17.28 
14 Th. 9 5.32 || 47-37 | 54-53 || 20-41 
15 F. 10 6. 29 62. 20 9.57 || 22-45 
16 [Sa. | 11 * 30 77+ 41 85.29 || 23. 27 
17 [Sau. | 12 31 93-20 | iO1. 9 || 22.38 
18 [M. | 13 9. 31 || 108.54 | 116.32 || 20. 16 
19 [Tu. | 14 |} 10.29 || 124. 1 | 131.22 || 16.33 
20 [W. | 15 11.24 |} 138.33 | 145-34 || 11-46 
21 [Th. 16 || 12.17 || 152.27 | 159.12 || 6.20 
22 F. '7 13. 8 || 1065.50 | 172.24 || 0.48 N 
23 [Sa. | 1 13.57 || 178.54 | 1 8. 21 4. 58 8 
24 [Sun. | 19 14+ 47 || 191.47 | 198. 12 || 10. 9 
25 [M. 2% 75: 36 || 204. 38 211. 14. 4¹ 
26 [Tu. | 21 i 16. 26 || 217. 33 | 224. 3 || 18. 23 19.52 
27 [W. | 22 || 17.16 || 230.34 | 237. 7 || 21. 6 22. 4 
26 [Th. 23 || 18. 6 || 243.39 | 250.11 || 22.46 23.11 
29 [F. | 24 j| 18.56 || 256,42 | 263.10 || 23.21 23. 14 
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"5 in ; 
2 9 | { 1 9 
S |= TRE MOON's Proportional 
2 3 | Semidiameter. || Hor. Parallax. | Logarithm. 
— — | 
1 5 Noon. Midnight. en Midnight. | 
— = ——ͤ— 
< A M. 8. M. 8. M. 8. M. 8. Noon. Mi dn. 
1 F. 14.61 | 14-49 54-30 | 54-22 5189 
2 [Sa. | 14-47 | 14. 46 54.15 [54.11 5209 | $214 
3 Pan. 14-45 | 14-45 54 9 | 54. 9 $217 $217 
| 4+ |M. | 14-46 | 14-47 || $411 | 54-14 | $5214 | $210 
5 r. 34-48 | 14-50 ff 54-18 | 54-24 $905 | 5197 } 
6 [W. | 14-52 | 14-54 || 54-32 | 54-40 5186 | 5175 
7 Th. 14-56 | 14.59 54.50 55. © 5162 | 5149 
8 F. | 15. 2 | 15. 5 || 55-11 | 55-23 [ $234 | $119 
9 Sa. | Ig. 9 | 15.13 $5.36 | 55.49 5 toà2 508 5 
to Sun. | 15.17 | 15.21 56. 4 | $6.19 5065 | 5046 
11 IM. | 15.26 15. 30 $6.35 56. 52 $026 | 5004 
12 K. |} 15-34 | 15-39 || $7- 9 57-27 4983 | 4960 
13 [W. | 15-44 | 15.50 57.46 | 58. 4930 4865 
14 [Th. 18 3 16. 1 58.26 | 58, * 4886 
15 F. 16. 11 || 59. 4 | 59-22 || 4939 | 48 i7 
16 (8a. "16.16 | 16, 20 || 59-40 59: 57 4795 | 4775 
17 un. | 16.24 | 16.27 60.11 | bo. 23 4758 | 4743 
18 M. | 16.30 | 16.432 || 60.433 | 60.39 4732 | 4724 
19 [Tu. | 16.33 | 16.32 60.43 | 060.42 4719 | 4721 
20 [W. | 16.31 | 16.29 60. 37 60. 28 4727 | 4737 
21 [Th. | 16. 25 16, 21 60.16 | 60. 0 4752 | 4771 
22 F. 16. 1 16. 10 $9.41 | $9.19 || 4794 | 4821 
23 [Sa. | 16. 3 | 15.56 || 58. 55 | 58.29 4850 | 4882 
24 [ben. 15.49 | 15.42 || 5%: 3 | 57-37 || 4915 | 4947 
25 M. | 15.35 | 15.28 || 57-10 | 56.44 &981 | $014 
Fe — 
26 [Tu. 15.21 | 15.15 56.20 | 55. 57 8045 | $075 
27 W. | 15. 9 | 15. 55-37 | 55-18 5100 | 5125 
28 [Th. 15. o | 14.5 56 I | $4: 47 5148 | 5166 
29 [F. | 14-53 | 14-51 || 54-36 | 54-27 g18x | 5193 
| 
| 
. U _ 
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ig | & | | 
3 Phaſes of the | 
| = 200 aſes of the MOON. 
n 2 Sundays, Holidays, 4 
— 8 Terms, &c a F 5 
2 2. - £ N M D. H. M. 
— b ew oon 3 s b . 
alas Wife Buarter » - - hn 
— Full Moon 21. 12. © 
LY Sa. David. 5 Laft Quarter 29. 429 
2 [Sun. [4th Sun. in Lent. Midl. Sun. | y —— 
3 [M. [ Chad, Other Phenomena, 
4 | Tu. Es il Ve Fe 
W. —— — 
8 Th. D. H. Mo. 
7 F. PPerpetua. 2. 1.17 De 
8 Sa. 2. 3. 81 dz i 
— __ Zo - 22X diff. Lat. & 
9 [San. | 5th Sunday in Lent. 10. 6. 3 dus 
o IM. 12. 0.15 DJ 
11 [Tu. 14. 4.44 D AIm. A018 of D'sC. 
12 We Gregory M. 14. 6. 0; PAE. A201 N. of  'sC, 
13 [Th. 15. 2. 8 Deyn 
14 [F. [Cambridge Term ends. ||'5+ 5. 18 DAN 
15 [Sa. [Oxford Term ends. 15.21. 44 5 4 g 
4 EY EE 17. - Y Stationary, 
16 [Sun. [6h Sunday in Lent. Paln||"$-11. 6 PEN 
17 IM. | 1 18. 15. 26 DN 
18 Tu. Edw. K. of W. Saxons, 18. 23. 51 D N 
19 [W. 19. 10. 3 O enters Y 
20 [Th. 20. 17. 53 de &. 
21 [F. Good Friday. Benedict. a4 232. 34 Dad. 
22 Sa. | 1125" 20. 38 D 3 M. 
ä — 7. 12. 30 ) SOphiuchi. 
23 [Sun. EAST E R- DAT. ||2% - - 2 diff. Lat, 43 
24 [M. |Eafter-Monday. 29. 9.16 d 0 
26 [Tu. |Eafter-Tueſday, Annun. 29. 11. 51 Dr 
20 W. [of F. Mary 
27 [Th. 
28 F. 
29 Sa. 
30 [Sun. I Sun. after Eafter, Low 
31 |M, [ Sunday. 


— —— 
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i * 1663 — — . m : — — — 
E z THEE 3-0} N-" 8 Equation| 

= | 2 | Longitude.|R*, Aſcen. ] Declin. of Time. 
eee 
[S [Ss b. M. s. H. M. 8. D.M. 8. M. 8. 


Sa, 1 T. 11. 38. 4222. 62. 17, 6 7. 12. 1312.28, 4 
Sun. | r. 12. 38. 46 | 22.56. 1, 28 6. 49.17 12. 15, 6 
IM. | 11. 13. 38. 4922. 59. 44, 5 6. 26. 1512. 2,4 

11. 14. 38. 5023. 3.27, 4] 6. 3. 711. 48,8 
W. | rt. 15. 38. 5023. 7. 9, 8] 5-39-54 | 11-3447 | 


1 | — 14 5 


2 Kr - 
2 
= 


6 Th. | 11. 16. 38. 48 [23. 10. 51,9 5. 16.37 | 11-20,2 þ 9 
7 F. II. 1. 38. 4423. 14.33, 5 4+ 53-15 | 1+ $43 | 4. | 
8 Sa. |11.18. 38. 3823. 18. 14,8] 4.29. 50 | 10. 50, 1126 
9 Kun. 11. 19. 38. 30 23.21. G6, 7 4 6. 22 10. 345 14 

10 M. 11. 20. 38. 2023. 25. 36, 3 3. 42. 50 10. 18,6 5 9 


— — — — 16, 

11 r. 11. 21. 38. 823. 29. 16, 6 3.19.15 | 10. 2,3 | 14 
12 [W. III. 22. 37. 543. 32+ 56, 5 2. 55. 389.45, [5 
13 [Th. | 11:23. 37. 3723. 36. 36, 1 2. 32. © 928,8 
» | 11. 24. 37. 1823. 40. 16, 44 2+ 8.21 9. 11,6 172 
15 Sa. 11. 25. 36 5623. 43. 54, 5 1.44.41 [ 8. 54, 2 17, 4 


ds A. o n — 


. . 


16 [Fun. 11. 26. 36. 32 23+ 47+ 33 3 1. 20. 59 | 8. 36 
17 NM. 11. 27. 36. 6 23.51.11, 0. 57.17 8.79, 4 125 9 
18 [Tu. | 11.28. 35. 3723. 54. 50, 4] 0. 33.36] 8. o, 6 
19 W. 11.29.35. 6 23.59.28, 7 o. 9.55 742,4 


— 


hl North, . 18, 4 | 
| 20 [Th. [o. 0.34-33] o. 2. 6,8] 0.13.45 | 7.24,0 | 9. 
3 — — . — — 18, 5 | 


21 [F. [o. 1.33. 58] o. $.44,8| 0.37.25 | 7. A 

| 22 Sa. o. 2.33-21 | 0. 9.22, * 1. 3 1 * 
23 Fan.] o. 3-32-41] o. 18. o, 51 1. 24. 39] 6. 28,2 | 
24 [M. [. 4-31.59] . 16. 38, 3] 1. 48. 136. 9 8 18 

O. 5 Jl. 16 O. 20. 16, 1 2. 11. 45 5 50, | F 7 


A 
Un 
— 
i= 


26 [W. | o. 6. 30. 31 
27 Th. | 0. 7. 29. 44 
28 F. o. 8. 28. 55 
29 [Sa. [o. 9. 28. 5 
30 [Sun. o. 10. 27. 13 
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- 
3 
> 7 ᷑!dd rot . 


— 


Time of ©'s|| THE SUN's Place 
Semidiam. Semi- Hourly | Logar. of the 
Days par Merid iamere Motion. |Diſtance. ds Node. 
M. So | M. 8. M. 8. 8. D. M. | 
© 1. 673 16. 10, 6 2. 30, 1 | 9.996502 8. 22. 8 
1 7 1. 4,9 16. 9, 0 2. 29,7 | 9.997207 8. 21. 49 
113 I. 4,0 16. 7,4 | 2-29,2 | 9.997909 8. 21. 30 
19 1. 4754 16. 5,8 2. 28,8 | 9.998630 8. 21. 11 
25 1. 4,3 16. 4, 1] 2. 28, 3 | 9.999381 || 8. 20. 52 


— 


* — 


— — — 
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ECLIPSES of the Sar ELLITES of JUPITER. 


I. Satellite. ] II. Satellite. III. Satellite. 
| | Emerfions. Emerfions, 
lf Ys. H. M. 8. Days. H. M. 8. Days. H. M. 8. | 
17.18. 11 [* 7 7.21. 6 1 7 8.22. 6 Im. 
11. 4 7+ 26 20. 40. 45 * 7 20. 58 E. 
6. 16. 42 [& 8 | 10. 0.26 * 14 9. 31.24 Im. 
o. 45. 59 | 11 | 23. 20. 10 * 14 12. 24. 22 E. 
19. 15G. 17 15 12.39.55 21 | 13. 33. 55 Im. 
13. 44+ 37 || 19 | 1+ 59-40 21 | 16.27.56 E. 
8. 13. 58 22 | 15. 19.24 28 | 17.36.30 Im, 
2.43. 20 || 26 | 4.39. 4 28 | 20.31.35 E. 
{21.12.43 || 29 17. 58.41 | ä | 
19.4%. 5 || | IV. Satellite, 
10.11.29 | — — 
4.40. 53 * 2 14. 3 Im. 
23. 10. 17 * 2 | 557 5 E. 
17. 39+ 41 19 1. 21. 43 Im. 
12. 9. 6 19 3.18. 4 E. 
6.38. 29 
Is 7.54 
‚ 
a TI. ANT 1 WE = 
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Peer 


IV. 


be Heliocentric | Geocentric : |Paſſage 
Long. | Lat. Long. Lat. Declin. Merid. 
TJ. B. N. P. NI. | S. B. NM. B. M. || P. M. H. M. 
5 Fr. Elong. ic“. ME RCUR Y. Inf. 6 25". 234. 
I I. 23. 47 O. 58 N 11. 26. 52 O. 16 N 1. 0 8 O. 56 | 
4 | 3-13-33 | 3+ 9 0. 1.38 | 0. 556 || 1-30N| 1. 1 
7 | 3- 1.28 5. 1 9. 5-42 | 1-36 3*45 144 
10 3.19. 51] 6.18 o. 8. 48 | 2.16 9.34 1. 3 
1 4+ 7. 9 | 6.55 0. 10.46 | 2.49 6. 52 o. 58 
I 4.23. 6 | 6.57 o. 11.31 | 3.1 7+ 33 o. 50 
19 5. 7.37] 6. 30 o. 11. 2 | 3-2 7-34 [037 
22 + 20.47 | 5-45 o. 9-32 | 3-26 6. 56 o. 20 
25 2.47 4.47 o. 7. 193. 8 5.47 o. 2 
28 13. 46 3+ 44 0. 4. 18 2. go 4-18 | 23-37 
31 23. 566 | 2.37 o. 2.28 | 1.53 2.43 |' 23-19 
TGT KPA FETNUS —— 
1 | 1.29.50 | 0.52 8 || 5. 13. 26 | 0.28 8 || 4.53Nf 1.58 
7 | 2. 9.29 | 0.19 8 0.20.43 | 0.10 8 7. 56 2, 2 
13 2. 19. 10 | 0.16 NI 0.27.57 [o. 9 NI 10. 54 2. 6 
19 | 2.28.51 | 0.50 I. 5. 9 | 0.29 13-43 | 2.12 
26 | 3. 8.34 | 1-22 1. 12. 17 -| 0.49 16. 20 2. 18 
G M4 R & 
1 | 4-11.34 1. 50 NI 3. 9.35 | 3-14 NI 26. 21 NI 7. 49 
7 4.14.13 | 1-51 3.10. 45 | 3. 5 26. 6 7. 32 
13 | 4-16.52 | 1.51 3. 12. 13 | 2. 5 25.49 | 7-17 
19 | 4-19.30 | 1.51 3+ 12+ $7 | 2:47 25. 30 7. 2 
25 [ 4-22, 8 | 1.51 3-15-55 | 2-438 26. 8 | 6. 50 
r AMA D 
— | 2: 28.19 . 15 8 2.17.14 | 0.15 S || 22.36N| 6.11 
y | 2.28.50 | 0.14 2. 45 40 | 0-14 22. 40 5.51 
13 2. 29.20 | 0.13 18. 130. 13 22. 4 531 
19 2-29-51 % 2 . 18.52 | 0.12 22. 40 5.12 
25 | 3. 0.21 | 0.12 2.19-36 | 0.11 22. 52 4. 54 
"a 5 SATURN. 
1 | 111, 1-47 | 1-37 S || 11+ 2-41 | 1-28 8 || 11. 548 23-24 
7 | 11, 1. 68 | 1.37 11. 3-24 | 1.28 11.38 | 23. 6 
13 11: 21 10 137 11. 4+ 7 1. 29 11. 23 22. 47 
1911. 2-21 | 1.38 11. 4.49 ( 1.29 Il. 9 22.27 
25 | 11. 2.33 | 1.38 11. $.29 | 1.30 10. 55 | 22. 8 
N . GEORGIAN. a | 
1 | 3-28.43 | 0.33 N 3. 26. 32 | 0.34 NI 21.26N| 9. 1 
11 3.28. 50 | 0.33 3+ 26. 19 | 0.34 21.28 8.23 
21 | 3.28.58 | 0.33 26. 10 | 0.34 21. 30 46 
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12. THE M O O. N's 
S | => 
: 2 Longitude. | Latitude. 
8 8 Noon. Miduigbt. — — | 
| & 8. D. M. S.| 8. D. M. S. D. M. 8. D. M. 8. 

0 0 898 F< N 
er 
e e 
3 M. 9-23. 13. 9.29. 9 2 3.24. 20 3. 46. as 

| 4 |Tu. | 10. 5. 8. 1310. 11. 9. * ae 
5 W. 10. 17. 13. 12 10. 23. 20. 12 oo A, ” 

| . | 10.29. 30.28 | It. $5.44 9 || 437-12 | 4-48. 5 
l 5 11 1 2 2 16 | 11.18.21. 50 || 455 33 12 
Fs ſtag 14559 
1 7. 43. 2 14. 10. . 
13 M. 8 5 8 16 | 0.27. 32. 224. 2 1. 50 5 2. 58 

r Tu. 2. 4. 14. 5 | 1-10. 58.19 2.49.28 | 3: 14.29 
12 N. 7.4 57 2 59 oth 1 1. 7. 3 N 
F 0. 30. 49 NI o. 6. 3 8 
14 E. 8 4. 5 * 28 — 581. 19.37 
15 da. 2. 29. 14.22 3. 6. 17.2 Zo 

1 ; > 0 8. 57 
16 [Fun. 3. 13. 22. 48] 3+ 20. 30. 12 || I-55. 7 2. 2 
19 M. 3.27. 39. 30 | 4+ 4. 50. 18 || 3. 4 36 : 29. bo 
18 Tu.] 4. 12. 2. 13] 4.19. 11 42 || 3 £ 3 1 
19 |W. 4.26. 2). 2 Zo ' 2 2 
20 [Th.] 5. 10. 49. © . a 
21 [F. 5.25. 2. £5644 
22 Sa. 6. wn O. 18 | 53˙3 
23 Sun. 5 22.39. 2 | 5 1 
24 [M. 8. 55.38 BY 
25 Tu. 1 49˙29 | 
26 W. | 8. 1.22. 0 275 
27 [Th. 8. 13. 36. 20 4 2 5 N 
28 F. 8. 25. 36. 48 | ? — 
29 [Sa. | 9. 7-28.31 | 3 = 
30 [San. 9. 19. 16. 59 . 
31 [M. 10. 1. 7.35 3.4423 
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213 Paſſage Right Aſcenſion. Declination. 
& | Age. 7 | 2 77 | 
S | vt | pl Merid. Noon. |Midnight.|| Noon. | Midnight. 
> 4 > * | "> 
2 v. M. D.M. |_D. M. 
r Sa. 2 5. 88 22. 561 8 22. 14 8 
2 [un. 288. 28 THT 20. 15 
3 IM. 300. 39 || 18. 56 17.26 
4 [Tu. 312. 33 || 15-42 |} 13-49 
$ W. 324-13 || 11-47 | 9-37 _ 
6 [Th. 435-46 || 7-20 4. 58 
7 F. 347. 21 $3t Sj] 8. 1.8 
Sa. 359. 9 || 2-30 NI 6. 1 N 
9 [Sau. 11. 20 7. 29 9.53 
10 [M. 24. 4 || 1212 | 14-23 
11 [Tu. «28 6. 24 18. 14 
37-2 16, 24 13 
12 W. N 1. 36 19. 48 21. 7 
13 [Th 6.22 || 22. 8 22. 49 
14 F. ö 81. 33 || 23. 9 23. 8 
15 8a. 96. 47 [ 22. 45 21. 59 
16 |Sur. | 111. 47 [ 20.53 | 19.27 
17 M. 126. 19 || 17-42 1 5. 41 
18 * 140. 19 || 13.26 II, © 
19 [W. 153-49 | 24 $+ 42 
20 [Th. 1068.5 | 2.56 NI 0. 9 N 
21 [F. 179.56 |] 2. 37 81 5. 19 8 
22 |Sa. | 2 7. 56 10. 25 
23 [an. 2056. 51 || 12.45 14. 53 
24 [M. 218, 59 || 16. 49 18. 30 
25 [Tu. 232. 14 || 19.56 | 21. 7 
26 [W. 245. FY 22. 1 22.39 
28 [F. 271. 41 || 22. 52 2 
29 Sa. 284.19 || 21. 43 20. 4 
30 [San. 296. 35 19.35 18. 13 
* I. 398. 31 || 16.39 | 14-54 . 
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1 | % | md — a —— — — — —  — —_— — — 
23 | oat 
, — — 7 
| * >= Tux MO O N:s Proportional 
þ 2 2 Semidiameter. |} Hor. Parallax. Logarithm. 
1 S 5 Noon, ¶Midnigbt. | Noon. Midnight. 
[4 by by. Un — * 1 f 
5 2 A M. 8. M. 8. M. 8. M. 8. i Noon. Mi du. 
i 1 Sa. | 14-4 14.48 54.21 | 54-18 | 5201 | 5205 | 
: 2 Sun. I 4+ 4 14-48 || 54-17 | 54-28 | 5206 | 5205 Þ 
£ 3 M. | 14-49 | 14:50 || $421 J 54.27 $20t | $193 | 
| | 4|Tw-| 14-52 | 14-55 I $434 | $4-43 | $283 | % 
Is. | 14-58 ] 15. x I 5454 | 55- 5 | 5157 | $142 } 
1 - or yy 
4 6 [Th. 15. 4 | 15. 8 55. 18 | 565.32 | 5126 | 5107 
; 7 F. 15-12 | 15-16 |} 55-46 } 56. o | 5o8g 5071 
| 8 Sa. 15.20 | 15-24 || 56.15 | 36. 30 | 50561 | 5032 
9 un. 15.28 | 15-32 [ 56-45 | 57. © | 5013 | 4994 
10 M. | 15.36 | 15-49. || 57-15 | 57-30 | 4975 | 4950 
it (Tu. | 15.44, | 15-48 | 57-44 | 57-58 | 4938 | 4gzr | 
12 W. | 15-51 18. 58.11 } 58.24 4995 4889 
13 [Th. | 15-58 | 16. 2 || $8.37 | 58.49 | 4872 | 4858 
| 14 F. 16. 5 | 16. 7 59. © | 59.10 | 4844 | 4832 
15 Sa. | 16.10 | 16.12 || 59.20 Þ 59.2 4820 | 4810 | 
16 [Sun. | 16. 14, 16. 16 59.36 60. 42 | 48c0 4703 | 
17 M. | 16.17 | 16.18 |f 59-46 | 59.48 | 4588 | 4786 | 
18 Tu. | 16.18 | 16.17 || 59-48 | 59.46 | 4786 | 4788 | 
19 W. | 16.16 16.73 59.41 | 59-34 | 4794 | 4802 | 
20 [Th. | 16.11 | 16. 8 ||} 59-25 | 59.13 | 4813 | 4828 | 
21 |F. | 16. 4 | 15-59 || 88. 58 | 58. 41 | 4846 | 4867 | | 
| 22. Sa. | 15-54 | 215-49 || 58-22 | 58. 24891 | 4916 | 
23 Sun. 15 43 15•37 $7- 41 57.19 4942 4970 | 
24 |M. | 15.3r | 15-25 [ 56,57 Þ 56.35 | 4998 | 5026 
25 [Tu. 15-19 | 15-14 [ 50-14 | 55-54 | 5053 | 5079 
26 W. | 15. 9 | 15. 4 || 55-35-| 55-18 | 5103 | 5125 
| 27 [Th. 15. o | 4.57 55. 354.51 | $145 [5161 
28 F. 14.541452 70 54.325175 | 5186 
29 [Sa. 14.50 | 14:49 |} 54-2 54-23 | $19 5198 
30 [Sun. 14-49 | 14-50 || 54-23 | 54-25 | $198 | $195 
31 M, 14.51 |, 14.53 5430 8 54.36 } 5189 5181 
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2 | = 
. 85 | f#* HPhaſes of the MOON. 
$13 Sundays, Holidays, | ; 1 
5 |& | Terms, Sc. D. H. M 
T 8 1 — — 4.47 
| Juarter 2822950922 12. 0 
E ' rann 
I 5 8 Laff Quarter = = - - - - 27. 23+ 39 
2 W. |Oxf. and Cam. Ter. beg. — — 
3 Th. Rich. Bp. of Chicheſter. N 
4 F. St. Ambroſe. Other Phenomena. 
5 Sa. _ 
EE FREY * — . N * —— — 
6 [Sun. lad Sunday after Eaſter. D. H. M. 
NM. P49 v7 if 6.- - » F x diff. Lat. 4i' 
5 Tu. <= Stationary. | 
9 [W- | 9 3-42 98 
10 Th, | 10.17. 16 d A 
It (F. 11. 7.37 DN * 
I2 Sa. | | II, 10.47 DH 4 
| ——— II. 3.15 8 
13 Sun. 3d Sun ter Eafter, 14. 3. 54 Dad a 
| + M. f 9 N 14. 21. 59 do &. 
| I Tu, | 3 15. 6.37 DAN. 
18 W. | bo ye 
17 Th. 18. 22. 47 O enters & 
118 [F. 21. 7.33 * 
19 Sa. Alphege. 22. 5. 30 | 
9 Ki — ge ä —— 23. 20. 3 John 
þ ter. re 25. 17-29 D 
- — to A 20. 2 Yr 
2 | | | 2 Ss - * L 12 


24 Th. | ' ; 17 
2 $ F. Sr. Mark, Prs, Mary 
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2 1 | 
=} © H , ; | 
5 = THE e Equation > | 
v | EW . * 1 r 
F: | 3 | Longitude. de Aſcen.| Declin of Time Diff. 
s 8 in Time. | North. | Add, | 
2 > es £ — R * — — — 
C [ED] 8. D. M. 8. H. M. 8. | D. M. 8. | M. 8. | 8. 
Tu. J o. 12. 25. 23 o. 45.41, 4-54-52 | 3-498 |, 
2 IW. O. 13 24+ Z 0. 49. 20, 1 Fo 17. + 22 7 18, 1 
3 Th. o. 14.23.27 o. 52. 58, 7 . 47] 3» 478 1779 
4 F. O. 4 o. 56.37, 4 2 3.30 2. 4%, 17, 8 
5 Sas O. 10. 21.241 m1. 0. 16,3 6. 26. 19 2 29, 4 | 17, 6 
5 TT * — — I 
6 bonds O. 17. 20. 19 1. 3. 5574 6. 48. 56 2. 12,0 14 
7 . 0. 18. 1 „12 1 7.3477 7.11. 26 1. 54,8 1752 
| 8 Tu. Os 19.1 . 3 Is 11. 14, 3 7+ 33» 48 1. 37 ' 17,0 
9 w. O. 20. 16. 52 1.14 54, 1 7. 50. 2 1.211 16, 7 
10 [Th. . 21.15.39 1.18. 34, 2] 8.18. 8] 1. 4,7 1654 
F — . ee * 16, 1 
11 F. 0. 22. 1424 183. 1%½5 8. 40. 6 o. 48, 6 
12 [8a. 0.23. 13. 1.25. 55, 1] 9. 1.55 | 0. 32, 7 15759 
1 Sun. 0. 24. 11. 40 1. 20. fl o 22. | I 5, © 
3 9385 9+. 23+ 35 0. 17,1 
14 M. O0. 2 $7 oe I. 3 8 945 0 o. 18 157 3 
15 [Tu. | 0-2 8. 58 1.36. 58, 80 10. 6.27 | Sub.13,2 | 1540 
ad N —— 4,0 
16 [W. | 0-27. 7-31] 1. 40. 40, 7 10. 25. 380. 27,8 * 
1 Th. O. 28. 9 S I» 44+ 22,9 10. 48. 39 ö o. 424 0 1472 
18 F. 0. 29. 43 1. 48. 6,6 11. 9.23 9.7509 13,9 
19 Sa, 1. O. 2. 58 1. 51.4 „71 IT. 30. Ro 1. „4 1375 
20 Sun. 1. 1. 1.23 1. 55+ 32,2} 11. 50. 35 1. 24,4 13750 
21 [M. Is i» $9- 40 1. 59. 16, 112. 10. 51 1. 3550 eds 
22 [Tu. | 1- 2. 58. 7| 2+ 3. , 5 12. 30. 551.47, | 1922 
23 [W. | 1- 3. 56. 20 2. 6.45,3| 12. 50. 40] 1.58,9 | 17 
24 [Th. 1. 4. 54. 44] 2. 10. 30, 6 13. 10. 25 2. 10, 1112 
25 F. 1. $+ $3. © 2+ 14. 16, 4 13.29. 51 2. 208 10,7 
26 Sa. I 6. 51.15 2. 18. 2 7 13 2 IO, 2 
27 Sun, Is $44 28 2. 21. 49, 6 14. 1 7 49.44 9,7 
28 A. . 8.47. 40 2.25.37, 14. 26. 50 2.49,8| ©; 
29 [Tu. | 1. 9.45.51] 2.29.25, 14-45-22 | 2:58,4 | $0 
30 W. 1. 10. 44. © 2.33 13, 5 15. 3» 40 3. 6, 4 8, © 
| 855 1 1 
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Tur SUN*'s 


—— 


Time of g's Place 

| Semidiam. | Semi- Hourly | Logar. |} of the 

paſss Merid. diameter] Motion. | Diſtance.|j > 's Node. 
5 111 TY 
M. . . M. S. 8. D. M. 
I. 474 | 16. 3.8 2.27, 6 o. 000282 8. 20. 30 
I, 45 | 16. , 5 | 2.2, 1 | 0.001035 || B.20.11 
1. 4. 15. 58, 9 2. 26, 5 | 0.001754 [ 8. 19. 52 

E its *0f'8 15. 57,4] 2.26, 1 | 0.002451 [ '$. 19. 32 

2 55 5 15. 55,8 | 2. 25,6 | 0.003145 || 8. 10.13 


— 


n of the SATELLITEs of JUPITER 


Seller | 


II. Satellite. 


III. Satellite. 


j 


— — 


— 


D 


Emerſions, Emer fions. ! * | [ | 
Days. | M. H. 8. Days. H. M. 8. | Day. H. M. 8. | 
1 19.37.17 2 7.18. 10 4 | 21.38. 55 Im. 

3 | 14+ 6.40 s 20. 37.35 5 o. 35. 9 E. 
* 5 8. 36. 2 [K 9 | 956. 54 12 1. 4t. 9 Im. 
7 3. 5. 23 [12 | 23-16. 6 12 4. 38. 26 E. 
8 [21.34.43 16 | 12.35.11 19 9.43. 7 Im. 
to 16. 4. 3 20 1. 54. 6 * 19 8. 41. 26 E. 
* 12 10.33.22 [23 | 15-12. 54 * 26 ge 4.4- 39 Im. | 
14 5. 2.39 || 27 4.31.32 26 12. 43. 58 E. 
15 23.31. 50% 30 | 17-50. 1 
17 | 18, 1.11 © ae 5 
19 | 12.30.25 93 
21 6. 59- 37 | IV. Satellite. 
23 1. 28. 48 | | 
24 19. 57.57 4 19. 30. 25 Im. 
26 | 14.27. 6 4 21. 38. 44 E. 
* 28 | 8. 56. 12 2t | 13.38. 8 Im. 
30 | 3-25-16 2t | 15.67.33 E. 
| 1 


„ „ » wR_. 
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Tut PLANETS 


| Heliocentric || Geocentric .....-.\Patlage 
Long. La. Long. | Lat. Declin. Merid. 
F. D. M. F. M. S. P. M. PB. M. P. NM. H. N. 

Gr. Elong. 22. pr : 7 

0.27. 122. is N|| o. 1447 | 1+ 38 N 12. aN Tag- 15 
7. 6.34 | 1+ d. o. 10 | 0.49 o. 49N| 23. © 


7* 15 29 0. 1 N 11. 29 21 O. 2 N O. 148 22. 48 
24 5 1. 18 || 11.29-19 | 0.42 S'|| o.55 | 22.38 
+» 2+20 | 2. 1 d. Oo. I | 1.20 1.13 | 22.31 

8. 10. 432. 57 o. 1. 261. 2 [ 1. 9 | 22.26 

38. 18.57 3. 50 [ ©. 3.26 2.17 || 0.43 232. 24 

8. 27. 16 | 4.39 co. 5-59 | 2.36 = 22. 23 


9. 5. 44 | $622 o. 8. 592. 48 o. 59 N 22. 24 
9.14. 7 59 O. 12. 242. 56 2.13 | 22.25 
9. 20. 28 | 6. 20 |} 0. 14. 54 | 2+ 57 3- 9 | 22:27 , 
N | VENUS. 
T 3-19-54 | 1+ 57 N 1. 20. 33 | 1. 13 Nſſ'79. of 2.25 þ 

# J+ 29. 39 2. 24 1. 27» 34 1. 33 25 2. 32 

4+ 9.242. 46 | 2. 4-30 | 1. 51. 22463 |. 2. 3 

19 8 913. 3 2. 22 2. 8 * 8 — 
25 | 4-28.55 | 3-1 2. 1 2.23 [E25 18 [ 2:53 
. A M 4 R K. $ Q. 115, 11. 
i | 4.25, 121. 50 N{| 3. 18. 29 | 2.29 NI 24. 30 N 6.35 
7 | 4 27-49 | 1-4 3- 20. 50 | 2.22 24. 11 6. 23 
135. 0.26 | 1.4 3- 23-21 | 2. 14 23. 39 | 6. 12 
19 | 5. 3. 3 | 1-47 3.26. 12. 7 23. 3 6. 1 
268 [F. 5-41 | 1. 46 3-28.47 | 2+ 1 [ 22.24 [651 

£5 38 707 Z > 
1] 3. 0:57 [oi S || 2:20.33 | 6.10 S || 22. FN 4.33 
7 | 3. 1-27 | 0.10 2.21.27 | 0.10 23. 2 4.15 
13 3. 1. 58 | 0.10 2. 22. 26 | O. 9 23. 6 3+ 57 
19 3. 2-28 | o. 9 2. 23-27 [o. 8 23- 10 3+ 39 
256 | 3- 2-59 [o. 8 2. 24. 32 | 0. 7 | 23-14 | 3+ 22 

2 85 N. | 


8 e "_ 
1 | 11. 2-46 | 1.39 ST 11. 6. 14 1-31 8 10. 39S | 21. 46 
7 | 11. 2. 58 | 1.39 11. 6.52 | 1.32 10. 26 | 21.26 
' 13 | 11. 3. 9 | 1.39 11. 3.7 1. 33 10. 14 | 21« 6 


19-| It. 3-21 | 1.40 11. 8. © | 1.34 10. 2 20. 46 
25 | It. 3+22:| 1.40 || 11. 8.31 | 1.36 9. 51 | 20.26 
| W EORGIAN. 0157 o 3d, 
'1 | 3-29. 6 | 0.33 NI 3.26. 6 | 0.34 NI 21. 30 7. 6 
It | 3.209. 14 | 0. 33 3-26. 8 | 0.34 21. 30 6. 30 
21 3.29. 21 | 0. 34 3.26.1 o. 33 21.28 + 84 


* 
"= 


< 


APRIL 1788. 


41 


Days of the Month, 


| 


- | Days of the Week. 


— 


| ago 8 


4 


Oo cw &©& 


— 


| 


I 
n 


| 


— 


„ 
gow © 


19 
20 


— — 


1% MU UD.N.'s 
Longitude. Latitude. 
- | | NS: 
Noon | Midnight. Noon. | M-: dn ght. 
8. D. M. S.| S. D. M. 8. D. M. 8 ). M. 8. 
10. 13. 5. 32 | 10. 19. 8. 42 4. 4-37 NI 4. 22. 16 N 
10. 25.15. 15 | 11. 1.25.38 || 4.37. 4 4.48. 48 
It. 7» 40» 7 11. 13 59 O 4.57 13 þ To 2. 7 
11. 20. 22. 19 | Il. 26. 50. 14 || 5. 3.19 9 . o. 40 
. 3-22-34 | 9.599 || 4.54+ 3 | 4-43-26 
O. 16. 40.10 | 0.23.24. 55 || 4428.50 4+ 10. 19 
I. 0. 13. 8 1. 7. 4.34 || 3.48. 5 3.22. 21 
1. 13. 58. 42 1. 20. 55.13 || 2. 53.27 2. 21. 46 
1. 27. 53.40 | 2+ 453.44 [1.47.46 1. 11. 68 N 
2. 11.55. I 2. 18. 57. 21 [[ 0. 34.65 NI o. 2.47 8 
2. 26. O. 20 Zo 3 Zo 55 Os 40. 32 8 I, 17.45 
3. 10. 7.48] 317.11. 53 [ 1. 53. 49 2. 28. 7 
3.24. 16. 1 4+ 1. 19. 59 || 3. 0. 12 3+ 29. 29 | 
4+ $.23-41 | 415. 20. 55 || 3.55.32 | 4.18. © 
4+ 22+ 29.24 | 4+29+ 30+ 55 || 4-36.29 4+ 50. 45 
5. 6.31. 5 | 5. 13.29.38 6. o. 36 9. 8.7 
5. 20. 26. 7 5.27. 20. 13 || 5. 6.45 3. 3.3 
6. 4. 11. 29 | 6. 10. 59. 30 || 4.55. 5 4+ 42+ 55 
6.17-44+ 9 | 6. 24.24.55 || 4.26.55 4. 7.22 
7 T6.” 59 35 7» 7 34 2 Jo 44+ 29 Zo. 19. 10 
7. 14. 2+ 7.20.26. 48 || 2. 51. 22 2.21. 39 
7.20.45. 8 | 8. 3. 0-19 1. 50. 29 1.18.17 
8. 9-11-29 | 8. 15. 19. © || 0.45.26 8 | 0.12.21 8 
8.21.23. 9 | 8. 27.24.25 || 0.20.37 o. 53. 95. N 
* 13+. ©» #3 . „i 
on 15 15.43 9.21 10. 35 
9.27 5520 10. Jo 90.37 
10. 8. 57. 5610. 14.5522 
10. 20. 50. © | 10. 26. 59. 53 
11. 3. 7.13 | 11. 9.18. 43 
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VI. 


T H E 


M © 


— 


O N's 


FF 
9118 
* 
38 
8 Age. 
5 — 
212 3 
1 [Tu. | 26 
4 F. 29 
6 [Sun. I 
7 NM. 2 
8 Tu. 3 
9 W. 4 
10 [Th. 5 
11 [F. 6 
12 Sa 7 
| I'3 Sun. 8 
14 [M. 9 
15 Tu. 10 
16 [W. 11 
17 Th. | 12 
18 F. 13 
19 Sa. 14 
20 [San. 15 
21 IM. 10 
22 Tu. 17 
23 W. 18 
24 [Th. |] 19 
25 F. 20 
26 Sa. 21 
27 [Sun. 22 
28 M. | 23 
29 |Tu. | 24 
30 [W. 25 


Paſſage Right Aſcenſion ] Declination. 
Merid. Neon. Miduigbr. Noon, Miduigbt. 
H. M. D. M.] D. M. D. M. D. M. 
21.33 || 325-58 | 331. 44 8. 46 6.29 
22.17 || 337-31 | 343-19 || 4. 6S| 1.29 8 
23. 2 || 349-10 | 355. 6 [| 0.50 NI 3.20 
23. 50 1 7. 5.50 8.18 
0 13.37 20. 5 || 10.41 12. 59 
0. 41 26-44 | 33+34 || 15+. 7 12899 
1.35 40. 36 47. 49 18. 49 20. 17 
2. 32 55. 11] 62. 42 || 21.28 22. 19 
3- 31 70. 19 77. 59 || 22.49 22. 58 
4.31 85. 40 93.18 || 22. 44 22.8 
5. 30 [[ 100.52 | 108. 19 || 21.11 19.54 
6.27 || 115.37 | 122.46 || 18. 20 16. 28 
7-21 |} 129. 40 | 136.37 [ 14.23 12. 6 
8.13 || 143-20 | 149-55 || 9.49 7* 7 
9. 3 || 150-25 | 162.50 || 4.28 NI 1. 47 N 
9. 52 || 169-12 | 175.33 || 0.54 3-34 8 
10. 40 || 181.53 | 188. 14 6. 11 8.41 
11.29 || 194-37 | 201. 3 || 11. 4 13.18 | 
12.20 || 207+32 | 214. 4 || 15.21 17. 12 
| ry 3 | 
14. 2 || 233.59 | 240-41 || 21.15 22. 4 
14. 53 || 247-22 | 254. 2 || 22. 36 22.52 |þ 
15.43 || 200-39 | 207.12 || 22.51 22. 33 
16. 32 [ 273-39 | 280. 1 || 22. 0 21.13 
17. 19 || 286.16 | 292. 25 || 20. i2 | 18. 57 
18. 5 || 298.28 | 304. 25 || 17.31 15.54 
18.49 || 319-17 | 316. 5 || 14. 7 12.11 
19. 32 || 321.50 | 327.32 [[ 10. 8 7.57 
20. 14 | 333+ 14 | 338.57 If $-41 9-19 | 


— 
* 


8 


2 


—_— 


8 


5 E [rar MOON = 
- jt 8 Proportional 
215 Semidiameter. | Hor. Parallax. Logarithm. 
— — 
'S - Noon. |Midnight.'\ Noon. | Midnight. 
| 2> — er | 
8 MN. 8. M. S. M. S.| M. S. || Noor. | Midz. 
I * 14-55 | 14-59 54. 4654.58 || $5167 | $152 
2 Tu. 2 3. 4 *3* 7 $512 | $5+27 $133 | $114 
3 [Th.] 15.11 | 15.16 65.43 | 56. 1 5093 | 506g 
4 F. 15.21 | 15.26 || 56.1 56. 38 5046 022 
8 9 3 5 
5 [Sa. | 15.31 | 15.36 566.57 | 57-16 4998 | 4973 | 
6 1 15.41 | 15.46 57.3457. 52 4951 4928 
7 7 Ic. co | 15.55 58. 8 | 58.23 4908 | 4890 
8 * 15. 58 | 16. 2 58.37 | $8.49 4872 | 4858 
9 LA 16. 4 | 16. 7 58. 5g | 59. 8 4845 4834 
10 [Th. 16. 9 | 16.10 || 59.15 | 99-20 48:6 | 4820 
1c F. 16.11 | 16.11 $9. 23 | $9.2 4816 | 481 
12 Sa. 16. 12 | 16.11 59.26 + 4812 i 
13 [Sun. 16,11 | 16.10 $9. 2459.21 4815 | 4819 
14 [M. | 16, 16. 8 || 59.17 | 50. 12 4823 4830 
is [T. 16. 16. 4 59. 658. 59 || 4837 | 4845 
16 IW. | 16. 2 15. 59 58. 51 58.41 4855 07 
17 8 15. 56 | 15.53 || 58.30 | 58.18 4881 | 4896 | 
18 909-4 15-48 58. 4 | 57-50 || 4913 | 4931 
19 [Sa | 15.41 | 15-37 |} 57-34 | 57-18 I} 4951 | 4971 
20 [Fun. 15.32 f 15.28 67. 1 50. 44 4992 | 5014 
21 * 16.23 | 15.18 || 56.27. | 56. 9 5036 [5059 
22 „ 18. 13 15. 9 55.52 55.36 5081 $102 
S 6 $123 | $141 
24 Io 14. 58 | 14.55 [ 54:54 | $444 5187 | $170 
25 F- 14. 52 | 14-50 54.35 | 54.28 5182 [5191 
26 Sa. | 14-49 | 4-49 || 54-24 | $422 || 5197 | $199 
27 [Sen.] 14.49 | 14.59 || $423 | 54-26 5198 | 5194 
28 S- 14-52 | 14-54 || 54.32 | $4-49 5186 | 5775 
ern 54.51 55 4 51615144 
30 [W. | 15. 4 | 15. 9 55.985,36 || $124 | $102 
4 
——— ́ — — a} 
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8 5 
5 8 
— D N 
E Phaſe ; 
< r Sundays, Holidays E 
92 2 a 
— — | — 1 — 
5 5 Terms, &c. | | n=. wu 
S | 8 [New Moon 5. 12. 14 
A | A Fir Duarter = = = = = » 12. 6.33 
2 Lanes. Full Moon 19. 13. 8 
x FTh. ,. Day. St Phil, & S.. Lali Quarter - 27. 16. 33 
2 F. On mor. of Aſc. 8 ret..&RT —_—_—_— 
EZ Sa. Invention of the Croſs, | Other Phenomena. 
4 n. [Sunday after Aſcenſion, ||, Fe OT 
' 5 [M. [Eaſter Term ends, D. H. M. 
SB Tu. [John Ev. ante Port. Lat.] 8. 8.47 D 27 
7 W. 8. 14. 20 Pu 
8 Th. [Oxford Term ends. 8. 17.24 DN 
9 F. 9. 9.28 den 
Io Sa. 11. 8. 30 PI ad a S 
: — 11. 9. 314 I. D azad *%4'S D'sC 
11 [Sun. |Iibit-Sunday. 11. 10. 30 ED 2ade > *1'N ) *'sC 
12 [M. |/V/tit-Monday, 11. 13. 41 Du S 
13 Tu. MYit-Tueſday. 12, - 2 1 diff. Lat. 46 
14 W. 12. 3-25 Doe 
15 Th. 12. 12. 4 dr 
16 . 14. 7. 36 deb 
17 Sa. 18. 15. 4 Y1adz 
— 19. 13. 12 Yom 
18 [Sun. Trin. Su. Cam. T. div. m. 19. 23. 21 O enters m 
19 [M. A. Charlotte born 1744. [z 1. 3. 49 5 Ophiuchi, 
20 Tu. [Dunſtan. 23. 3.44 D 7 
21 [W. [Oxford Term begins. 24. 24 diff. Lat, on” 
22 [Th. |Prs.Elizabeth boru. 177004. 15. 44 16 
23 F. 26 - Pe diff. Lat. 19 
24 |Sa. | 31. 7-49 Dye 
25 Sun, 1, Sunday after Trinity, 
26 |M. {Auguſtine 1ſt Abp. Cant. 
27 | Tu. [Venerable Bede. 
28 [W. | 
29 [Th. |X.Charles II. reſtor. 1660 
30 F. | 
31 Sa, | { | 
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77 3 — ———— | 
5 S „ 8 Wa oh Aan 
» | Longitude. R. Aſcen. | Declin. ſof Time. 
8 |S | in Time. | "North. | Sub. 
| 
= A 8. D. M. 8. H. M. 8. | D. M. 8. M. 8. | 8. 
1 Th. I. IIs 42. 8 2+ 37+ 2,6 1552141 3 13,8 4 ö 
2 F. 1. 12. 40. 16 2. 40. 52, 2 15. 39.29] 3.20, 7 29 
3 da. 1.13. 38. 19 2+ 44+ 42, 4 18. 57. 2 3.275,00 85 8 
4 Sun. 1.14 36. 23 2+ 48. 3352 10. 14 18 Jo» 32,8 #4 
5 IM. | 1.156. 34-25] 2. 52.24, 5 16. 31. 183.38, o ons 
4 
6 [T. 1. 16. 32.26| 2. 56. 16,4 16. 48. 2 3.42, 6 8 
7 [W. | 1.17. 30. 24] 3. o. 8,917. 4.29 3 46, 6 22 
8 Th.] 1. 18. 28. 21 3. 4 1,917.29 4% 3.5% | 3 
10 [Sa. 1. 20. 24. 11 3. 11. 40 7 17. 52. 7 35,61 4 
5 1, 8 
11 Sun. 1. 21. 22. 3 Jo I 5+» 44, 4 18. 7.24 2. 5754 | 5 
12 M. 1. 22. 19.53] 3. 19. 39, 7] 18.22.23 3. 58,6 2 2 
13 Tu. 1. 23. 17. 42 3.23. 35,6 18. 37. 3 3.59, 3 * 
14 W. 1. 24. 15. 28 3.27. 31, 9 18.51.25 3.50, 5 — 
15 [Th. [. 25. 13. 13 331. 28,9 19. 5.27 | 3+ 59,1 14 
— — © 
16 F. I. 26. 10. 56 3.35. 26, 4| 19. 19. 10 3.58, 2 Tm 
17 [Sa. 1.27. $.37| 3.39. 24, 4| 19. 32.33 | 3+ 56, 7 | Ay 
18 [San.] 1. 28. 6. 17] 3+ 43+ 23, O| 19+ 45+ 37 | 3+ $4s 7 2 
19 M. 1. 29. 3. 56 3.47. 22, 1 19. 58. 20 3. 52, 2 1 
20 Tu. 2. 0. 1.33 3.51.2157 20. 10. 43 3+ 49,1 2 
— — _ 35 ö 
21 [W. } 2: 0. 59. 10] 3.55. 217,9 20. 22. 45 | 3+ 45» 5 2 | 
22 |Th.]| 2. 1. 56. 45 3+ 59+ 22, 7| 20. 34427 | 3+ 414 3 48 
23 F. 2. 2. 64. 19 4. 3. 24,0 20. 45. 47] 336, 5 5 2 
24 [Sa. | 2. 3. 51. 52 4. 7. 26,8 20.50.46 331,2 5, 8 
25 [Sun.] 2. 4. 49. 24] 4. 11. 28, 2 21. 7-24 325,4 5 
- ——— —| 6,3 
'26 [M. | 2. 5. 46. 56 4. 15. 31, 0 21-17-49 | 3+ 19,1 Ah 
27 Tu. | 2. 6. 44. 26 4. 19. 34, 421. 27. 3 3.12, 3 752 
28 W. | 2. 7. 41. 57] 4.23.38, 221.37. 3. 57 1 717 
29 [Th. 2. 8. 39. 26 4. 27. 42, 6 21. 46. 16 2. 57, | 8 
30 F. 2. 9.36. 55 4.31. 4, 4 41. 55. 3 2-492 |. © 
— = —_— 8,7 
31 95 Eee 4+ 35+ 52, 6 22. 3-27] 240, 5 
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MAL 1788. 


| i] 15 
, | 
Time of O's THE SUN 7M Place 
Semidiam. Semi- Hourly ] Logar. || of the 
Days|paſss Merid. diameter Motion. Diſtance. »'s Node. 
| | | | 
= | — — — 4 
[ M. S. . 8. M. 6. 8. D. M. 
. Gb 15. 54, 4] 2.25, 2 | 0.003814 \| 8. 18. 84 
7 1. 6, 5 1 5. 53, 1 2. 24, 8 | 0.004427 8. 18. 38 
13 1. Ty O I &. 515 9 | 2. 24 5 O. 004974 8. 18. 16 
1. 74 15. 50, 8 2. 24, 2 | 0.005467 [[ 8. 17. 57 
25 1. 7,8 . , 2.23, | 0. 005927 | 8. 17. 38 


ECLIPSES of the SaTELLITESs of JUPITER. 


* 


I. Satellite. III. Satellite. || 111. Satellite. 
Emerfions, | Emerfions. ; Th 
Days. H. M. 8. Days. | H. M. $ Days. | H. M. 8. 
i | 21+ 54.18 4 7. 8.17 | 3 | 13-45-47 Im. 
3 16. 23.17 7 | 2% 26. 24 3 | 16.45.52 E. 
5 | 10. 52. 15 [|*%11 9.44.22 ll 10 17. 46. 19 Im. 
/ 5. 21. 12 || 14 \f 23- 2. 8 10 | 20. 47-27 E. 
28 50. 6 18 | 12-19. 4 17 | 21.46.15 Im. 
10 | 18.18. 59 22 1.37.1 18 o. 48. 22 E. 
12 | 12.47. 50 25 | 14+ 54+ 34 25 1. 45. 44 Im. 
14 7.16.38 |} 29 4.11. 44 25 4. 48. 50 E. 
16 I. 45-20 | | — '5 
I7 20. 14. 10 . 
i9 14. 42. £4 || IV. Satellite. 
R 21 9. 11.36 — 
23 3.40. 14 9 7+ 43+ 32 Im. 
24 | 22. 8. 51 8 | 10.13.10 E. 
26 | 16. 37. 29 | 25 1. 46. 12 Im. 
28 | 11. 6. 2 4+ 25+ 27 E. 
30 $+ 34+ 35 | 
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THE 


MAY 


1788, 


IV. 


Fu A NS 0 


Da Heliocentric Geocentric [Paſſage 
F | Declin. Merid 
Long. 133 7 r 
8. D. NM. P. NM. | S. D. NM. B. M. D. M. | H. M. 
E EEE "UERCURT. Sup. 630% 142 5 
i | 9.23.33 | 6-29 8 || 0.16.12 | 2.57 8 || 3. 40 NI 22. 28 : 
4 | 10 3. 6. 50 .. 0.20.20 | 2. 53 5.17 | 22. 33 : 
7. | 10-13-19 | 5. © 0. 24+47 | 2:43 7. 5 | 22.38 i 
10 | 10.24.17 | 6.55 o. 29. 33 | 2.29 9.0 | 22.44 : 
13 | 11. 6.10 | 6.34 I. 4-39 | 2-10 11. 3 | 22.62 
16 | 11.19. 9 | 6.52 || 1-10. 4 | 1-46 13-10 | 23. 1 
19 . 3.23444 1. 15. 441. 20 15-18 | 23.11 
22 | O. 18. 573.11 1. 21. 44 [o. 50 17.26 | 23.23 
25 I. 5. 51 | 1.13 8 1. 28. 0 | 0.18 8 || 19.27 23.36 
28 | 1.23.55 | 0.59 NI 2. 4.29 | 0.14 N{| 21. 18 | 23. 51 
| 3! | 2-12.41 | 3-10 2.11. 4 | 0+ 44 22. 62 O. 2 
1 L Gr, Elong. 30.7! §. | 
5. 3 — 3-22 N|| 2. 24. 49 | 2.35 N25. 57 NI 3. © 
Ge 1 3.23 3. 1-21 | 2.44 26. 12 3. 6 
Ge 2 - 8 3-18 | 3. 7-460 | 2.49 26. 3 3.11 
6. 7-51 | 3. 7 3.14. 1 | 2. 49 25. 32 3-15 
6.17.32 | 2.51 3.20. 3 | 2-45 24.42 3.17 
4 6 M 4 R . PE Tg 
5. 8.18 | 1.44 N 4. 1.39 | 1.55 NI 21.41 NI 5.40 | 
6. 10. 55 | 1.42 4. 4+37 | 1-49 20. 53 5. 29 
5. 13.331. 40 4. 7.40 | 1. 43 20. 2 6. 18 
5. 10.11 | 1.38 4+ 10. 47 | 1.37 19. 7 2 
G. 18.50 | I. 35 4+ 13+ 59 | 1. 32 18. 7 4. 56 
A . 
3. 3-29 | 0. 7 8 2.26. 40 [o. 7 8 || 23. 1 NI 3. 4 
3. 4 60. 7 2. 26. 52 | 0. 6 23. 20 2. 46 
3. 4.30 [O. 6 || 2.28. 5 |o. 5 23.22 2.28 
3. 5. © | o. 5 2. 29. 20 | O. 5 23.24 2. 10 
ene 3 0.32 [o. 4 23.24 1. 51 
1 E 2 31% 2H, 
11. 3-44 | 1-49 5 || 11. 9. o | 1.36 S 9. 428 20. 5 
11. 3.66 | I-41 11. 9.20 | 1. 37 9+ 33 19. 43 
11. 4, 74 II. 9. 49 | 1.39 9.25 | 19.21 
11. 4-18 | 1.42 11. 10. 9 | 1.40 9.19 | 18.59 
11. 4.30 | 1.42 11. 10. 26 1.41 9.14 18. 36 
H GEORGIAN. i 
3- 29.29 | 0.34 N 3.26.28 | 0.33 NI 21.25N| 65.17 | 
3.29.36 0. 34 3-20.46 | 0. 33 21.22 4+ 39 
3.29. 44 | 0-34 [ 3.2. o. 32 21.17 +1 
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ys 


8 | ; 
= | 2 AEN OO N 
N 8 — 
o | £ Longitude. | Latitude. 
* "FEA 5 11 8 be 
vo 20 Noon. Midnight. Noon, Midnight, 
> | = — 
& [IS. D. M. 8. S. D. M. 8. D. M. 8. D. M. 8. 
1 Th. 11. 15. 34. 44 | 11-21. 55. 44 5. 11. 26 NI 5. 10. 42 N 
2 F. 11. 28.21. 87 o. 4. 53. 38 || 5- 6. 5 4+ 57. 20 
3 Sa. O. 11. 30. 50 | 0. 18. 13. 36 || 4. 44+ 43 4.27. 5 
4 [Sun. 0. 25. 1. 41 1. 1. 54. 57 4. 7. 9 3.42. 2 
5 NM. 1. 8. 53. © | 1-15. 55.21 |} 3+ 14-14 242. 42 
6 [Tu.] 1. 23. 1.26 2. 0.10.38 || 2. 8.22 1. 31. 43 
7 [W. | 2. 7. 22. 182. 14. 35. 43 || 0. 53-22 NI 0.13.58 N 
8 Th. 2. 21. 50. 11 2. 29. 5. 8 || 0.25.46 S | 1- 5.10 8 
9. 3. 6.19.53 | 3+ 13. 33. 53 || 1-43-31 | 2. 20. 9 
10 83. 3. 20. 46. 41 3-27. 57.48 || 2. 54.28 3.25. 52 
11 [San. 4. 5. 6. 59 412. 13. 49 || 3:53:55 | 4-18.11 
12 [M. 4. 19. 18. 10 4.26. 19. 45 || 4.38. 22 4. $4+14 |} 
13 [Tu. | 5. 3.18. 29 | 5-10-14. 7 || 5+ 5˙37 G. 12. 28 | 
14 [W. | 5-17. 6.49 623.55, 53 514.47 5 12.335 
IS Th. 6. o. 41. 51 6. 7. 24. 21 |} 5+ 6. 4 4.55.24 | 
16 [F. 6. 14. 3-28 | 6.20.39. 5 4 40. 50 4+ 22. 38 | 
17 Sa. | 0.27. 11.12 | 7. 3.39. 51 || 4+ 1. 9 3. 36.43 
18 [Sun.] 7. 10. 5. 1 7. 16.26.45 || 3. 9.46 2. 40. 38 
19 M. 7 22. 45. 8 7.29. o. 142. 9.47 1. 37.35 
20 [Tu. ] 8. 5. 14. 11 8. 11.21. 9 1. 4. 30 S | 0.30.53 8 
21 [W. 8. 17. 27. 17] 8. 23. 30. 50 || 0. 2. 50 N] o. 36. 19 N 
22 [Th. ] 8. 29. 32. 2 | 9. 5. 31. 12 1. 9. 11 1. 41. 7 
23 F. 9. II. 28.41 | 9-17. 24, 52 [ 2. 11. 48 2. 40. 57 
24 [Sa. 9. 23. 20. 9 | 9.29. 15. 3 || 3. 8. 18 3.33.36 
25 Can.] 10. 5. 10. © | 10. 11. 5. 33 l 3. 56.37 4+ 17. 10 
26 [M. | 10.17. 2.16 | 106. 23. o. 40 4.35. © 4.49. 38 
27 Tu. 10. 29. 1.21 | 11. 5. 4. 55 |} 5. 1.50 6. 10. a8 
28 [W. | 11.11.11, 5211. 1. 22. 4 5. 15. 40 5. 17. 18 
29 [Th. | 11.23. 38. 14 | 11.29. 58. 38 [ 5.15.13 5. 9.18 
30 [F. o. 6. 24. 29 o. 12. 56. 7 If 4. 59.27 4+. 45+ go... 
EL Da. | 0.19. 33.48 | 0.26. 17. 47 | 4.27.45 4. $57 | 
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54 M A Y 1788. VT. 
— — — — | 
2 | £ 5 | 
8 5 JJ. a. Jo, ar | 
= | 
oe |< Paſſage Right Aſcenſion.]] Declination. | 
3 2 A e. — — — . 
T | - y | Merid. Noon. |Midnight.| Noon. | Midnight. | 
aſap H. u. b. M. D. M. | D. M. D. NM. 
1 [Th. 26 l 20. 59 || 344. 43 | 350. 32 [. 54 81. 33 N 
2 [F. 27 || 21-47 || 356-28 2.31 || 4. 2 N 6.30 
3 Sa. > 22.35 8.43 | 15. 4 8. 55 11.17 
4 Sn. 2g || 23-28 21.38 | 28.24 || 13.32 | 15-38 
5 M. | 1. 0 35-24 | 42.37 [17.33 19.13 
6 Tu. 333 O. 25 | 50. 2 57.39 20.37 21. 42 | 
7 W. 2 j| 1-25 65.24 | 93-15 I} 22-27 22.48 | 
9 F. 5 3.27 96. 48 | 104.29 || 21.36 20.27 
10 Ba. 61 4 26 112. © | 119.20 18. 59 17.14 | 
11 Sun. 7 5 22 126. 30 133. 28 = 5 14 12. 1 
12 M. 8 6. 14 || 140. 15 | 146. 53 || 10. 38 8 
13 [Tu. 9 [ 7. 4 || 153-24 | 159-47 [633 | 2-55N | 
14 [W. 10 7. 52 |} 166. 6 | 172.22 o. 1 2. 22 8 
15 [Th. 11 8.39 || 178.36 | 184.51 [ 4.57 7. 28 
16 [F. | 12 9.27 || 191. 6 | 197.23 9. 52 12. 8 
17 Sa. 13 10. 16 203. 44 210. 9 I 4+ 14 16. 9 | 
18 Pan. 14 || 11. 5 |} 210.37 | 223-10 || 17. 52 19. 20 
i9 M. | 15 11.56 || 229.45 | 230.24 || 20. 34 21. 33 
20 [Tu. 16 | 12.47 If 243. 3 | 249-43 || 22-15 22. 41 
21 [W. 17 13. 38 256. 22262. 58 22. 50 22.42 | 
22 Tn. 18 14.27 |} 269. 30 72988. 56 |] 22.19 21. 40 
23 F. 19 || 15-15 || 282.17 | 288.31 || 20. 47 19. 40 
24 [Sa. | 20 || 16. o || 294.38 | 300.38 || 18.21 16. 51 
| 25 [San. 21 || 16.44 [ 306. 32 | 312.21 | 15. 10 13. 20 
26 [M. | 22 || 17.27 || 318. 5 323. 45 | 11. 23 9.18 
27 Tu. 23 || 18. 9 || 329.24 | 335. 2 7. 7 4+ 50 
28 [W. | 24 || 18.52 || 240.29 | 346.20 ][ 2. 30 88 o. 7 S 
29 [Th. | 25 [ 19.36 || 352. 5 | 357-55 [ 2.18 NI 4.43 N 
30 F. 26 |} 20. 2 8 7. 0 9. 30 | 
37 Ba. 2721. 13 16. 20 22. 51 11.47 13. 59 
— — — 


VIE. M A Y 1788. 55 
[|| 6s 
J * „„ OO Na: Proportional 
2 | 2 | Semidiameter. || Hor. Parallax. Logarithm. | 
S 5 Noon. Midnight. Noon. |Miduight. 
| > | >> (— — — Pn 
aaf 8.1 M. 8. M. 8. NM. 8. Noon. | Midi. 
| : [Th. IG. 14 | 15.20 55-56 | 56.18 | 5076 [5048 
2 F. 15.26 | 15. 33 56.49 | 57. 3 | 5019 4990 
3 a. } 15-39 | 15-46 || 57:26 | 57.50 | 4961 4031 
4 Sun. 15.52 | 15, 58 58.13 | 58.35 | 4902 | 4875 
s NM. {| 16. 23 | 16. 8 58.55 | 59.14 | 4850 4827 
6 [Tu.] 16.13 | 16.16 59.30 | 59-43 | 4808 | 4792 
I 7 |W. | 16.19 | 16.21 59. 54 | 60. 1 | 4778 | 4770 
8 [Th.] 16.22 | 16.23 || 60. 5 | 60. 7 | 4765 4763 
9 JF. 16.23 | 16.22 || 60. 6 | 60, 2 | 4764 4769 
| 10 [Sa. | 16,20 | 16.18 59-50 | 59.48 | 4770 | 4786 
| rx Sen.] 16. 1 5 16. 12 59. 38 q 59.27 | 4798 4811 
| 12 [M. | 16. 8 | 16. 5 59.14] 59, 1 | 4827 | 4843 
13 [Tu.} 16. 1 | 15457 [ 58.47 | 58.33 | 4860 4877 
14 N. | 15-53 | 25-49 || 58.18 | 58. 3 | 4896 | 4915 
s Th.] 15-45 | 15-41 || 57-47 | 57-32 | 4934 | 4953 
16 F. | 15.37 | 15-32 || 57-17 | 57. 2 | 4972 | 4991 
| 17 jSz. | 15.28 | 15.24 [ 56.47 | 56.31 | 5oro | cor 
8 Sv.] 15-20 | 15.16 || 56.16 | 56. 1 | $050 | 5069 
| 19 [M. | 15.12 | 15. 8 If 55.47 | 55.33 | 5087 | 5106 
20 Tu. 16. 6 | 1566-2 5.2155. 9 | $122 | 5137 
21 [W. | 14.58 | 14-55 [ 54-57 | 54-46 | 5153 | 5165 
22 [Th. 14-53 | 14.51 54.37 | 54.30 | $179 | 5189 
23 F. 14+49 | 14:43 [ 54-24 | 54-19 | 5197 | 5203 
24 Sa. 14.47 14.47 | 54.16 | 54.16 | 5207 5207 
25 3 14. 48 | 14. 49 | 54-18 | 54.22 | 5205 | 5199 
26 NM. | 14.5r | 1453 [ 54.28 | 54.37 | 5191 $179 
27 [Pu. 14.56 | 15. © || 54.48 | 55.2 | 565 5146 
28 JW. | 15. 4 | 15+ 9 || 55-19 | 55-38 | 5124 | 5099 
29 Th. 15.15 15.21 [[ 55.58 [ 56. 21 [ 5073 | 5044 
30 F. 15. 28 | 15.35 56.45 | 57.11 | $013 4980 
> age = K ———— n 
31 Sa. [15.4 [5.49 |} 57-38 | 58. 4 | 4946 | 49:3 
—— _ 
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61 *gb +14 68 184 [61 18 61 94 4 42 1 18884 [© 161 40g [6 » 1g 2 
. | „ ieee 
gb *L1 *g7 [q1+£5 +67 [65 82 18 88 ++ » [ihrs oh 1 98 [82 818 or 18 bt 3 
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CONFIGURATIONS of the SarteLtites of JUPITER 


at 9 o' Clock in the Evening. 
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9 5 4. po... Am 
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12 1 3 a O 1 
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322 5 
| * 8 Phaſes of the MOON. 
2 & | Sundays, Holidays, 
|s | = Terms, &c, D. H 
Eh 4; New Moon 3. 20. 58 
8 Hirt Juarte = - - - 10. 11. 38 
1 3 Mi 18 3.26 
San. [2d Sun. after Tr. Nicom. e eee 26. 6. 40 
2 M. In 15 days of H. Trin. — 
| Tu. ret, 
4 W. K. Geo. If born 1738. Other Phenomena. 
s Th. Pr. Ern. Aug. b. 1771 Bon. ] EE 
6 F. _ 
7 Sa. D. H. M. ; 
— 2. - - Np U diff. Lat. 48 
8 [Sun. 3d Sunday after Trinity, O eclipſed, viſible. 
9 |M. aw ot, T4 mt. 5. 3.18 D NU 
10 Tu. 5. 17.46 Den 
11 W. Sr. Barnabas. Tr. Term 7* 18. 22 Dr ad 
12 Th. [ends. 3. 1 * D 2 ad S 
13 F. Kn Do N. 
14 Sa. DN 
DT 12 13. - de &. 
$ 1 4th Sunday after Trinity. = 8 f Y you Lat. 5“ 
17 | Tu. St. Alban. 15. 19.29 Yam | 
18 W. 17. 6a & diff. Lat. 45". 
19 [Th. . 17.19.25 D SOphiuchi, 
20 F. Tr. of Edw. K. W. Sax. ||19- - - HÞ Stationary. 
| 21 Sa. ä 19. 9. 6 Im. of 7 * © 48. D 50 
19. 10. 224 Em. ofæ Þ & 138. Þ 8 
bo * 5th Sunday after Trinity. oat " N 17 m_ S 
Tu. ty of St. Fohn Bapt.\| 27+ 10.33 D128 
* W. ö 28. Se & diff. Lat. 55“ 
26 [Th. 29. 11. 11 D 
27 F. | 30. — <2 8 S diff. Lat. 300. | 
28 [Sa. 
29 [Sun. bd Sunday after Trinity. 
30 [M. [S. Peter. 


Q 
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JUNE 1788. II. 


— — — 1 — — | 


e Equation TH 
Longitude. |R*. Aſcen.| Declin. of Time] Diff 
in Time. | North. | Sub. | 


— 


— 


8. D. M. S.] H. M. s. D. M. 8. M. 8. | s. 


2 


tt. at... At. Mi. Mi. _—— 


| Days of the Moth. 
Days of the Week. 


4 
2 


I 2. 11. 31. 50 4+ 39. 58, 2 | 22. 11.28 | 2.31,4 

2 M. 2. 12, 2.17 22 22. 19. 6 Ts 25 
3 [Tu. 231 48 4. 48. 10, 8 22.26.20 | 2. 12, o | 9 | 

| 4 [W. | 2. 14. 24. 4+ $2.17, 0] 22. 33-11 | 2. 1,8 * 
5 Th. 2. 15. 21. 33] 4. 56. 24, 80 22. 39. 391. 5,2 % 
a — 10,9 
6 IF. 2. 16. 18. 56 5. 0.32, 3 22-45-42 | 1.40,3 | 15 ? | 
1 Sa. 2. 17. 16.19 5. 4. 40, 0 22.51.22 | 1. 29, 2 * | 

8 [Sun. 2. 18. 13. 40 F. 8.48,0| 22.56.38 | 1.17,8 | 122 
9 M. 2+ 19+ „ 5 12. 66, 3 23» 1.29 1. 6, 1 . | 
10 Tu. 2. 20. 8. 21 Go 17. 475 7 | 23s 5 · 56 | O. 547 2 ö 9 | 

— 12,1 
11 IW. | 2.21. 5. 39 5. 21. 13, 40 23+ 9. 50 | 0.42, 1 
12 [Th. 2.22. 2.506 $428: + 2 | 99 4 


13 F. 2+ 23. O. 13 Go 29.31, 2 23. 16. 52 o. 17, 5 12, 4 
14 [Sa. 2. 23. 57. 29 5. 33+ 40, 3 23. 19.410. 5, o we | 
15 San. 2. 24. 54. 44] 5. 37. 49, 5 | 23-22. 5 Add: 7, 6 73> 


2.2 51. 58 Fo 41. 58,8 23. 24+ 5 [ 8 
2.2 49. 12 5 46. 8, 2 23. 25. 39 | Os 33. 1 12, 
| 


— 

vo 
w 
4 


4 


2. 27. 40.25] 5.50.17, 0] 23. 26. 50 


2.28. 43-38] F. 54. 27, 0 23. 27. 35 
2. 29. 40. 50 5. 58. 36, 5 23. 27.56] 1. 11,6 12,9 


3. 0.38. 3] 6. 2.45, 23-27-52 1.24, 4 
3 1.36. 15 6. 6. 55, 3 23.27. 23 1.37, 3 129 
3. 2. 32.27 6. 11. 4, 7 23. 26. 30] 1. 50, 1 
3. 3. 29. 39 6. 15. 14, 0 23. 25.12 | 2. 2,8127 
3. 4. 26. 51 6. 19.23, 2 23. 23. 282. 15,4 12, 6 


5.24 6. 23. 32,3 | 23. 21. 20 2. 27,9 
1 N 8 23. 18.48] 2. 40, 3 125 4 
3. 7. 18. 29 6. 31. 50, 1 23. 15.51 2. 52, 5 12,2 
3. 8.15.42] 6. 35. 58, 8 23.12.29 | 3. 4,6 1251 
3. 9. 12. 56 6. 40. 7, 2 23. 8. 43] 316,5 11:9 
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THE SUN*'s 


Time of 9's Place 
Semidiam. || Semi- | Hourly | Logar. || of the 
Days|paſs* Merid.||diameter| Motion. | Diſtance. ['s Node. 
| | | 
| M. 8. M. 8. M. 8. 8. D. M. 
. 1. 8, 3 1 5. 48, 8 2. 23, © | 0.006396 [ 8. 17. 16 
9 1. 8, 6 15.48, 1 2.23, 3 o. 006709 || 8. 16. 57 
113 1. 8,8 15. 47, 5 2. 23, 2 | 0. 985833 8. 16. 38 
19 1. 8, 8 15. 47, 1 2. 23, 0 o. 00709 8. 16. 19 
25 1. 8,8 15. 46, 9 2. 23, l 0.007213 8. 16. 0 


Ju PIT ER being too near the SUN. 


are at wvi/ible this Month, 


* 


The ECLIPS Es of JUPITER's SATELLITES 


JUNE 


1788. 


PLANETS 


IV. 


— 


THE 

Heliocentric Geocentric . _ [Paſſage 

* Declin : 
Long. | Lat. Long. Lat. NMerid. 
S. D. M. D. M. || S. D. M. D. M. || D. M. H. M. 

N ww 770244. | 

12. 19. 1 | 3-51 N\| 2. 13. 16 | 0.54 N|} 23-19N| o. 7 
4 | 3. 7-49 | 5-31 2. 19. 49 | 1-19 | 24.23 0. 23 
73.25. 536.35 2. 26.13 | 1. 39 25. 4 0. 39 
10 4. 12. 46] 6. 59 3. 2+22 | 1-52 -|| 25-19 o. 53 
13 4.28. 14 6. 50 3. 8.13 | 1. 59 25.12 tc. 7 
16 | 5-12.16 | 6.16 3. 13+ 441. 59 24+ 44 1.19 
19 5. * 15. 26 3. 18. 541. 53 24. 0 1. 28 
226. 6.39 | 4-26 3. 23-43 | 1-41 || 23. 2 1. 37 
2 6. 17.21 | 3-21 3-28.11 | 1.23 21.55 1. 43 
2 6. 27.18 | 2.14 4+ 2-16 | 1. © 20. 40 1.47 
o | 7. 3-36 | 1-29 4 4+47 | 0-42 || 19-47 | 1-49 
2 Y ENUS. | 55 

1 | 6.28.48 | 2.26 N|| 23.26.49 | 2.33 NI 23. 19 N 3.18 
7 7. 8.25 | 2. 1 4+ 2.18 | 2.1 21. 53 3.16 
13 | 7-18. 1} 1.32 4. 7.271. 62 20. 14 3.12 
19 | 7-27-30 | 1. © 4. 12. 8 | 1.20 18. 28 3. $ 

o. 27 4. 16. 16 [o. 39 16. 36 2.5 
MAR & = 

1.32 N[| 4-17.47 | 1.26 Nſſ 16.53N| 4-42 

1. 29 4.21. 7 | 1.21 15.45 4+ 31 

1. 26 4. 24. 29 | 1.16 14.34 4.19 

1. 23 4.27.54 | 1-11 13. 20 4+ 7 

I. 19 5. 1.21 | I. 6 18. 2 | 3- 5c 
8'FF&$& 7.” Sd 29% 5. 

o. 48 3. 2. 8 | o. 3 S || 23-24 I. 29 

o. 3 3. 3.28 [o. 3 2324 1. 10 

o. 2 3. 4-48 | 0. 2 23.21 O. 51 

o. 2 3. 6. 9 | 0. 1 23.18 o. 32 

” 0 3 „ 3 j Os 1 |} 83-15 o. 13 

SATURN. Tus 

1. 42 S |] 11. 10.42 | 1.43 S || 9. 98 18. 9 

I. 43 11. 10. 521. 44 9. 7 17.44 

1. 43 II. 10. 581. 46 9. 6 | 17.20 

1. 43 11. 11. 01.47 9. 6 | 16.55 

1.44 11. 10. 59 1. 49 9 8 | 16.30 


GEORGIAN. 


* 8 


o. 34 N 


o. 34 
o. 34 


ö 3.28. 0 


3.27.36 | 0.33 N 


2» 28, 6 


O. 32 
9. 2S * 


—— ww Me. Es RR. m Oe 
* „ hi es EF 


—_ ” = HO ES 
[Far gr ge ney. EL 


V. 7 UNE 1788. 65 
2% Whit PELLET Apr: x 5 "0 
5 3 Tuz M O O N's 
© | © 
= |= Re 
212 Longitude. Latitude 
8 | = Noon. Midnight. | Noon. | Midnight. | 
[& . P. M. 8.] 8. P. M. 8. P. A. 8. P. M. 8. 
+ 40. 19 NI 3. 11. N 
Eu. . 4 | 1.10. 6695 r 57 
2 M. 1.17. 7.14 1.4.47. ES Foe 
3 [Tu.] 2. 1:29. 3 | 2. Ry 0. 4-40 N 9.36.27 8 
4 W. | 2+ 16, 8. 50 6.98 $49" 1. 17. 8 8 , 5G. 33 
s [Th.] 3- 1. o. o 3. nl —| 
7 8 „33. 88 . 8. 41 
6 F. | 3-15-5444 | wp ele I» Kh 
Sa. 4. 0.4519 4» 4 1 - 233 23 
: — art 971 6 17 5 5. 3.33 $+ 12+ 4 
9 M. 4+ 29+ 4 5 To 53 55 5.17. 10 5 16. 5 
o Tu. 5. 13, 54. 1520. 49 : b 
ap þ . . . 0 bo 9 
W. 5.2.30. | 6. 4-23 59 5 - > p03 
Th. ] 6. 11. 4. 9 0. 17+ 39-3 4. 13. 20 3. 50. 15 
5 = — 58 | 2 The * : | 5 5 31 2. 56. 32 
Sa. 7. 6. 59. 13.19 24. * 
Sun. 7. 19. 34.387. 25. 47. 5 | 2. 26. 39 1 55 17 - 
F . 4 o. 49,38 
M. 8. 1.56.44 | 8. 8. 3.43 A 7 50 8 IEG N 
Tu. ] 8.14. 8.24 | 8. 20. 10. 5? 8 are 
W. 8. 26. 11.41 9. 2. 10.4 3 2 2. 241 22 
Th. ] 9. 8. 8.31 | 9,14. 5. 9 1 4 % 10D 
F. | 9.20. O. 56 | 9. 25 86. 9 5 43 2 5 
| „ 5 16 
Sa. 10. 1. 51. 510. 7. 46. 7 343.24 4 
* 40. 
22 [Fun. 10. 13. 41. 31 | 10. 19. 37.444. 24. 30 Ms = 
M. 10. 25.35 8 11. 1.34. 9 4+» $4+ 23 5.15.22 
24 [Tu. 11. 7.35. 16 11. 13.38. 55 22788 | 3. 11. 56 
W. 11. 19.4537 11.25.85. 5. 5: 7 50 
Th. * 2. 10. 10 O. 8. 29. : | 5 4 1 2 $4 
F. O. 14. 52. 540. 21. 22. 1 4.88. + ** 
da.. 27. 57.34 [. 439, 5 || 3-5 21 2.31. 2 
29 [Cn 1. 11.27. 7 eb ack 7 3” 3 6 1.78.33 
30 [M. 1.25. 23. 15 | 2. 2.31. 1 | 55.5 
| | 
| 
—————————— 
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| 


h.“ 


— 


Declination. 


Midnight. | 


D. M. 


| — 


932 
S |E 
2 2 * || Paſſag Right Aſcenſion. 
8 8 Age. Merid. | Noon. Midnight. 
I 
AQ Q D, H. M. | "I M. 
3 Sun, 28 22. 7 29 36 
2 29 | 2.2. 6 43.51 
12 2 © $9e, 3 
4 210 © 5] 7457 
6 4 2-13 106.57 
| 7 3 3.11 122.9 
4 6 130. 31 
9 7 4+ 58 || 150, 8 
10 A $+ 47 163. 8 
17 9 6.34 || 175-46 
12 10 „22 188. 15 
f 13 11 10 200. 47 
| 14 12 8. 58 213. 29 
15 Sur. 13 9.48 |} 226.25 
16 14 || 10.38 || 239. 33 1 
747 . 15 11. 28 252-45 
18 16 12. 18 205. $3 
19 17 || 13- 6 || 278.44 
20 18 13. 52 || 291. 13 
21 19 || 14-36 303. 15 
22 20 15. 19 314. 52 
23 | 21 16. 1 326. 11 
24 22 10.42 || 337.20 | 
25 [W. | 23 |} 17-25 [ 348.32 
26 [Th. 24 || 18. 9 359. 58 
27 | 25 | 18. 56 |} 11.52 
2 26 | 19+ 47 24. 30 
29 27 || 20-42 38. 1 | 
30 28 j| 21. 42 || 52, 33 | 
| | | 
| 
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— — "I 
£ | - ; „ 1 
5 8 Ti H 5 385 O ON Proportional 
a 12 | 
E S Noon, Midaight. 5 Noon. ae 1 
29 Ya | „ Midr. 
S M. s. M. 8. || M. s. N. 8. || Noor. | Midr 
1 8. 58 || 4878 
7 | 15-57 18 I 6 59 0 4816 
2 M. 16. 11 16.17 $9+23 | 6 
6. 28 60. 6 | 60. 24 4704 
3 [Tu.] 16.23 | 16.2 © ok | heat 1725 
4 W. 16.31 16.34 5 3 . 4708 
5 [Th.] 16. 35 16.35 O. 53 
| 60. 46 4709 
of OY Bol Dow — 3 +728 
7 [Sa. | 16.31 16.27 83 2 4 
8 [Sun.] 16.23 16.18 . : > 7 4806 
9 IM. 16. 13 16. 8 28.2 L255 4856 
10 [T. 16. 2 | 15.56 ||. 58. 50 5 
46 4910 
ng 15.50 15.45 58. 17 ia 46 4962 
12 [Th. | 15.3 15.34 57.25 0 
6.47 | 50-29 || 5 
LE 08 Bt 2 1212 % - 55. 56 5055 
14 [Sa. | 15.19 | 15.14 oh FT ES 5095 
1 5 — 15. 10 | 15. 7 554 3 - 

a 130 
N 
Ir eden 
18 W. 14.52 14. 50 54 33 2 5202 
19 [Th. 14-48 | 14-47 54 45-2 321632175 
20 [F. | 14:40 | 14-45 || 54-10 | 54 12 

217 | $214 
re 7 9222 5205 
i 22 [San. 14.47 | 14.48 54+ 14. 3 195 5182 
ener 55. © 5167 | $149 

24 [T'vs 14.55 | 14+ 59 54 1 55.34 c123 | 5104 
25 W. 15 4 15.9 | 55.1 > | a Tlie 
| 3 6 07 $050 
e l e e 
27 F. | 15.27 15.34 50. 4 68. 2 4951 4916 
$95 12 1. 18. * . 58. 59 4880 | 4345 
unf . 53 || 4811 | 4779 
30 [M. 16. 12 | 16. 19 $9.27 | $9 | 
| | | 
| | * | 
| a — — Run 


— 2 * 


—— — rn hn — 
| gb -6+ 99 | 81 
98 · 69 ſo 6 · Ol [616 62 UU Eos frre ee +44 [oaneyremog] £1 
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E Sundays, Holidays, 
8 Terms, Sc. 

x; 

AQ 
Tu. [Camb. Commencement. 


——— 


Phaſes of the MOON, 


D. H. M 
{New Moo 3. 4. 15 
Hirt Duarter = = = = » = 9. 19. 33 
We 17. 18. 34 
Laſt Juar ter 25.18. 10 


— —— — 
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Other Phenomena, 


W. |Vilit, of B. V. Mary. [{==—==== 
Th. 
F. [Tranſlat. of St. Martin. 
da. [Camb. Term ends. 
———//D. FE. NM. 
Sun, 716 Sunday after Trinity. 5 O. 24 
M. 5. 1. 15 
Tu. 5. 5.17 
W. 5.18. 14 
Th. 6. 2.25 
F. 7. 19.58 
8a. 124. 
— — 2. 2. 38 
13 |Sun, 8th Sunday after Trinity. 1g. 1. 4 
14 [M. [Oxford Act. 14. 16. 15 
15 Tu. [Swithin. 16. 13. 55 
16 [W. 16. 16. 28 
17 Th. 3 
18 F. IQ, = = 
19 [Sa. Oxford Term ends. _ 
21. 18. 63 
20 [Sun. th Sunday after Trinity. a6. 19.38 
21 M. [ Margaret. zg. 19. 58 
22 Tu. Magdalen. 29. 22. 59 
23 [W. 30. 14.36 
24 Th. 3. 
25 [FF. |St. James. 
26 [Sa. St. Anne. 
27 |Sun, [10th Sunday after Sunday. 
28 [M. | 
29 | Tu, 
30 W. 
31 [Th. 
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Dr ad a S 

Va ad & G 

P x G 

Do LL 

DN 

de XL 

& x diff. Lat. 2. 
D 1adz => 

Dom - 

» f Ophiuchi, 

Do 4 

Dr 

2 Stationary. 

4 o K diff. Lat. 54. 
N Stationary. 
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54 
2130 diff, Lat. 9. 
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- 1. 3 8 — a 72 
2 | at 
|. | THE S U N' s [Equation 
— ] . . . 
K 2 | Longitude.| R.. Aſcen, | Declin. [of Time.] Diff. 
SN — 
v0 _ in Time, | North, Add. 
2 | bh — 
&|& | s. D.M. 8.| H.M.S. | D. M. 8. M. 8. | S. | 
r [Tu. | 3. 10. 10. 9} 0-44-15, 4| 23. 434 3.28, 1 It, 4 | 
2 [W. 3.11. 7.23 6. 48. 23z 4] 23+ 0. © 3* 39» 5 11, 1 
3 Th. Jo. 12. 4+ 37 6. 52 31, 1 22. 55 1 3 505 10, 8 
4 [F. 3. 13. 1. 51 6. 56. 38, 5 22.49.38 4. 1,4 105 4 
5 [Sa. 3.13.59 5 7+ 45,5 22-43-52 | 411, TAG, 
— —ü— 8 bl 
6 [Sun.] 3. 14. 56. 19 7. 4+ 52, 122.37. 42 | 4+21,9 
7 IMI. 3. 15-53-33 7* 8. 58, 422.31. 8 | 431, 6 * 
8 [Tu.] 3. 10. 50. 47 7.13. 4322.24.11 4+ 49, 9 8,9 
9 [W. | 3-17.48. of 7-17. 9, 8| 22.10.51 4+ 49), 8, 5 
10 Th. 3.18.4514 7.21. 14, 8 22. 9. 8 4+ 58, 3 5 
þ , © 
11 |F. 3. 19. 42.28 | 7.25. 19, 4] 22. 1. 2 | 65. 6, 3 758 
| 12 Sa. 3.20. 39. 42 7+29+23, 5, 21+ 52.33 5. 13, 8 756 
13 [San.] 3.21. 36. 55 7+ 33+ 27,0| 21+ 43+ 42 5.20, 8 [ 
14 M. f 3-22-34 9] 7-37-39 1| 21-34-29 | $427,3 | 2 
15 Tu. 3.23.31. 237.4132, 7| 21-24-53 | $+ 33» 3 2 
— _ — 5 
16 [W. 3.24. 28. 37 7.45. 34,721. 14. 56 5.38» 7 47 9 
17 [Th. 3. 14 25. 52 7.49.30, 2021. 4.38 5.435 474 
18 Fk. | 3-20-23. 7 7-53-37» 2 20-53-58 | 548, 3,9 
| 19 [Sa. 3.2. 20. 23 7-57-37» 7| 20-42-50 | 5.51,9 3» 4 
20 |Sun, | 3-28. 17+ 39 8. 1.37, 6 20.31.34 | 5.5573 1. 8 
— — 7 
21 [M. 3.29.14. 56 8. 5. 36, 9 20. 19. 51 5.58, 1] 2, 2 
22 [Tu. | 4. o. 12. 14 8. 9.35, 7 20. 7. 48] 6. o, 3 156 
23 W. 4. 1. 9.33 8. 13.34, 19. 55-24 | 6. 1,9 1,1 
24 [Th. 4. 2. 6.53] 8. 17. 31, 7 19.42.40 | 6. 3,0 o, 6 
25 F. 4. 3. 4.14] 8.21. 28, 8 2 29. a0, 6. 3, 20 
» 
26 [Sa. 4. 4. 1.36 8. 25. 25, 3| 19.16.14 6. 3,6 ok 
| 27 Sun. | 4+ 4. 58. 59 8. 29.21, 219. 2.32 | 6. 9,0 | * 
28 M. 4. 5.56.23] 8. 33. 16, 6 18.48.30 | 6. 1,8 177 
29 Tu. 4. 6. 53. 48 8. 37. 11, 4 18.34.10 6. o, 1 2,3 
30 DIW. 4. 7.51.14 8.41. 5,6 18.19.32 557,8 ts 
INE A 7 
Lb Th. 4. 8.48.42] 8.44.59 | 18. 4.36 5- 54,9 | 
— — WR er I rem — I TL SEE ——— — en | 
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9 
Time of O's THE SUN's Place | 
Semidiam. Semi- Hourly Logar, of the 
Days paſss Merid. diameter Motion. |Diſtance. || 's Node 
M. 8. . | 8. D. M 
I 1. 8,6 1 5. 40,9 2. 23, 0 | 0.007256 8. 15. 40 
7 1. 8, 3 1 5. 47,0 | 2.23, 0 | 0.00720, 8.15.21 | 
TY I. 8,0 15. 47,2 2. 23, 1 | 0.007065 8.15. 2 | 
19 1. 7,0 1 5. 47,7 | 2. 23, 2 | 0.006863 8. 14. 43 
25 I's 771 15.43, 3 2. 23, 4 o. 0066195 8. 14.24 
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The E CLIPS ES of JUPITER's SATELLITES 


are not wvi/ible this Month, 


JUPITER being too zear the SUN, 
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— 2 
l Y — - — * 
— — K —— — 
5 —— — = 2 — 
— — —— —— AH[ ets wilt Of - i — — — — — _ 


THREE PP: AN 2.8 
Days Heliocentric Geocentric [Paſſage 
Long. | Lat. || Long. Lat. Declin. [Merid 
S. B. M. P. M. || S. B. H. B. M. || D. M. | H. M. 
er. Elong. . HEX T UX T.. 1 
1 . 6.40 | 1. 7 NII 4. 5.58 | 0.33 N || 19. 20 N 1. 50 
4 7% 1 o. : N 4+ 7 16 * N |] 17. 58 I. 50 
7 +24-11 | 1+ 1.9 4.12. 7 | 0.34 S || 16.38 I. 49 
10 „ 3.33 | 2» 1 4+ 14.28 | 1.13 15.21 1.45 
138. 10. 49 | 2. 57 4.16. 15 | 1. 53 14. 9 1.39 
16 | 8.19. 3 | 3-51 4+ 17.24 | 2:34 13. 10 1.31 
19 | 8.27.21 | 4.39 4+ 17-53 | 3-16 12.23 1. 20 
229, 5. 505. 22 4+ 17+37 | 3+ 54 11.51 1. 6 
25 | 9.14.34] 5. 59 4+ 16.37 | 4-26 11.39 o. 50 
289.23. 40] 6.29 4+ 14+ 56 | 4.47 I1. 48 o. 31 
31 | 10. 3.15 | 6. 50 4. 12. 48 | 4. 55 12.16 | 0. 11 
HSE. e r g 
1 8. 16. 40 | 0. 7 8 4+ 19. 42 | 0.11 S || 14. 40 NJ 2. 43 
78. 26. 12 | 0.40 4+22.18 | 1.11 12. 58 2.28 
13 | 9. 5. 40 1.13 4.23. 50 | 2.21 11.22 | 2+. 8 
I9 | Q- 15. 9 1. 43 4.24. 6338 10. 4 1.42 
25 | 9. 24.382. 10 4+ 22. TI 9. 9 I-13 
CER” © + i 
I oi oh I-16 N]| 5. 4-51 | 1. 2 Nj] 10.42N| 3+ 44 
1 6. . 81.11 5. 8.25 [o. 57 9.18 3.33 
13 6. 10. 45 | 1. 7 5. 12. 1 | o. 53 7-52 | 2-22 
19 | 6. 13-30 AMS $+ 15:39 | 0.48 6. 24 3-11 
25 | 6.16.15 | 0.59 || 5-19.20 | 0:44 4-54 | 3: ©. 
>: BE 1.74 7 7.200 2 
14 3. 8.36 0. © 3. 8. 52 | 0. o 23. 10 N] 23. 51 
713. 9. © | Qs. 0 3. 10. 13 | O. © 23. 5 | 23+ 32, 
13 | 3- 9.36 [o. 1 NI 3.11.34 [o. 1 N|| 22.59 {| 23-14 
19 3-10. 6 | o. 2 3+ 12. 66 [o. 1 22.5222. 56 
25 | 3-10.30 [o. 2 3+ 14+ 15 [o. 2 22.44 | 22.38 
h FS 68 #9 
1 | It. 5. 41 | 1.44 DS || 11.10.55 | 1.50 8 Q9.11S|j{ 4+ 7 
#1 11. 5. 521. 44 11. 10.46 | 1.52 9.16 [/5$+- 42 
13 | 11. 6. 4 | 1:45 11. 10. 35G | 1. 53 9.22 // 3.17 
19 | !1. 6.15 | 1.4 11. 10.20 | I. 54 9.28 % 52 
25 | 11. 6.27 | 1.4 11. 10. 3 | I. 55 9.35 1/4 P27. 
EF GEORGIAN. 3 24 8, 
14. 0-15 | 0.34 NI 3.29.13 | 0.32 1 20. 52N| 1. 21 
1 1 4. O. 220. 34 || 3.29.49] 0. 32 20. 44 0. 43 
21 4. o. 30 0. 34 4. O. 26 | 0.32 20. 36 . 5 
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3 12 
= 2 THI MO ON 
| = - 
v | £ Longitude. [ Latitude. 
_ (FR — — — 
E Y Noon. Mzidnight. Noon, Midzight, 
> | > — W. 
S [IS. D. M. S.] S. D. M. S. D. M. 8. D. M. 8. 
HEY - , 2 HY 9. 45-36 | 2-17. 5. 45 || 0-39.21 NI o. 1. 0 8 
2 W. 2. 24. 31. 5 | 3+ 2. 0.44 0. 41.47 S | 1.22.12 
3 [Th. 3- 9433-49 | 3-17. 8.48 || 2. 1-27 2. 38. 43 
4 F. 3. 24+ 44. 484. 2. 20. 28 || 3-13-11 3+ 44+ I1 
5 Sa. 4+ 9-54-31 | 4.17.25. 464 11. 7 [4.33.30 
6 [San. | 4+ 24+ 63. 11 5. 2.15.48 || 4. 51. 4 5. 3+ 34 
7 IM. 5. 9.32. 58 5. 16. 44. 1 || 5. 10. 59 5.13.23 
8 Tu. ] 5. 23. 48. 41 + ©.46. 50 [ 5. 10. 57 5. 3.67 
4 9 W. 6. 7. 38. 21 6. 14. 23. 20 || 4. 52. 40 4+ 37+ 39 
5 to [Th.] 6.21, 2. 8 6. 2. 34. 55, [ 4. 18. 47 3. 50. 57 
11 F. 7. 4. 2. 12 7. 10. 24. 18 3.32. 24 3. 5. 31 
6 12 [Sa. 7. 16. 41. 48 | 7.22.55. 4 || 2+ 36. 42 2. 6.21 
ä 13 |Sun.| 7-29. 4:43 | 3. 5. 11. 41.34.40 | 1. 2.30 8 
N 14 NM. 8. 11. 14. 45 8. 17. 16. 3 || 09-29-43 8 [o. 3. 8 N 
1 15 [Tu. | 8. 23. 15. 30] 8. 29. 13. 22 0. 35. 47 le 7. 49 
16 W. on & 10. 8 9 11. 5 59 1. 39. 1 2. 8. 59 
17 [Th. | 9.17. 1.20 | 9. 22. 56. 21 || 2. 37. 30 3. 4.13 
. 18 F. 9. 28. 51.21 | 10. 4. 46. 30 || 3. 28. 56 3.51. 22 
, I9 [Sa. 10. 10. 42. © | 10. 16. 38. 19 [ 4. 11. 18 4+ 28. 33 
— 20 Sun. 10. 22. 35. 26] 10. 28. 33. 38 || 4. 42. $3 4 5411 
[ 21 [M. | 11. 4-33-10 | 11.10. 34.28 || 5. 2. 18 Go 7. 
2 22 |Tu.| 11. 16.37.42 | 11.22.43.10 || 5. 8-29 | 5. 6. Ry 
4 23 [W. | 11.28, 51.19 | o. 5. 2.29 || 5. 0.47 4.51. 38 
i 24 Th.]. 11. 17. 50. 17. 35. 32 4. 38. 57 4.22.4 
al 25 F. O. 23. $8.18 | 1. o. 25. 44 || 4+ 3. 8 3+ 40. 12 
7 26 [Sa. I. 6.53.23 1. 13. 36. 32 "A 14. * 2. 44+ 58 
2 27 [Sun 1. 20. 20.30 | 1.27. 10. 53 || 2.13.10 1. 38. 58 
5 28 [M. 2. 4. 7-36 | 2. 11. 10. 48 || 1. 2. 49 NI 0.25.10 N 
A 29 [Tu.] 2.18, 20.30 | 2.25. 36.28 || 0.13-26 8 | 0.52.21 8 
= 30 [W. 3. 2.58.17 3. 10. 25. 24 1. 30. 52 2. 8.15 
Us —— : 
75 31 [Th 3. 17. 86. 56 3.25. 31. 54 2. 43.42 3.16.31 
— - — — — — N 
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VI. 


—_— 


. 0 : 
8 L TEE MD UN 
2 - | 5 D 11 ti 
2 12 (Paſſage Right Aſcenſion. eclination. 
S | S __ Merid. Noon. | Midnight. Noon. | Midnight. 
8 & | D. || H. M. D. M.] D. M. D. M. D. NM. 
ETOP 
— 2 7 . N 22s 49 N 
Tu. 22. 4 68. o | 75-58 22.35 
. W. 44 23. 48 84. 3 | 92-10 |} 22+ 39 22. 5 
3 [Th. 0 100. 15 | 108. 14 21. 19. 44 
4 IF. 2 o. 50 || 116, 4 | 123+ 44 18. 2 16. 1 
5 [Sa. 3 1. 40 || 131-12 | 138-28 [1345 11-17 
7 5 F 152. 26 8. 40 5.87 
Ks * 4 2 2 be 46 3-12 Nj 0.26 N 
21M. 5 3:35 I} 159% 2883 
8 [Tu.] 6 4-24 || 172-16 | 178. 42 1 4 57 
9 IW. E 188. 4 | 191-25 7. 31 9. $0 
10 [Th. 8 6. 2 || 197. 46 | 204 8 2 14. 
PTY R 6. 1 17. 54 
1 6. co || 210. 32 | 216. 58 || 10+ 13 7 
4 da. 2 7 40 223. 26 229 50 19. 21 20. 34 
13 [San. | 11 8. 30 || 236.29 | 243+ 3 21 37 22. + 
14 [M. 12 9. 20 [ 249-37 | 250-10 |} 22+3 22.4 
15 Tu. 13 || 10. 9 262. 42 269. 10 || 22. 42 22. 20 
6 W. 14 10. 58 || 275-34 | 281-53 |} 27+ 43 20. 52 
4s Th. | 15 || 11-45 || 288. 6 | 294-13 || 19+ 97 18. 29 
18 [F. | 16 |} 12.30 || 300.15 | 306. 10 || 17+ © 15.21 
19 [Sa. 17 13.14 || 311-59 317.43 13.32 11.35 
20 [Sun. | 18 || 13-56 || 2323-23 | 329. © 9-33 . 23 
5 5 8 
21 [M. 19 14.37 l 434-35 340. 85 9 2.52 
22 Tu. | 20 || 15-19 || 345-42 | 351-18 j| © 33 - 4 48 N 
23 [W. |] 21 16. 2 || 3506. 57 2. 41 4. 2 
24 Th. | 22 16. 48 8. 32 | 14.30 8. 45 10. 57 
25 [F. | 23 || 27-30 20.39 | 26. 59 | 13: 4 | 15: 4 
26 [Sa. 24 18. 28 33-31 40.16 16. 54 18. 33 
27 [Can. 25 19. 24 47.16 54.29 || 19+ 59 21.10 
28 [M. | 20 || 20-23 61.55 | 69.33 || 22+ 2 22. 34 
29 [Tu. | 27 || 21-25 779.21 85. 15 [ 22+ 44 22.31 
30 [W. | 28 || 22. 27 93. 12 | 101. 9 || 21-55 20. 55 
31 Th. 29 23. 29 | 109. 4 | 116. 53 19.33 | 17. 50 
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THE. M © © N-" 8 


Semidiameter. || Hor. Parallax, 


Noon. Midnight. ]] Noon. Midnight. 


| 


M. S. NM. S8. || M. S. NM. 8. 


2 | Days of the Week. 


16. 26 | 16. 31 60. 17 | 60.38 
W. | 16.36 | 16.40 60. 56 | 61.10 
Th. |} 16.43 | 16. 44 61.20 [ 61.24 


F. 16.44 | 16. 43 6r. 24 | 61.19 
Ia. | 16.40 | 16.36 || 61.10 | 60.56 


Sun, | 16.32 | 16.26 || 60.239 | 60.18 
M. | 16.20 | 16.13 || 59.56 ] 59.32 
Tu. 16. 6 | 15.59 |} 59. 6 | 58.40 
W. | 15. 52 | 15.45 $8.13 | $7.47 
E. 15.38 | 15.31 $7-22 | 56.58 


F. 16. 26 | 15-19 56.35 | 56.14 
Sa. 15.14 |} 15. 9 55. 54 | $55.36 
Sun. | IG. 5 15. 1 $5-20 | 55. 6 
14 M. | 14-57 | 1454 |} 54+53 | 54:42 


Vo © = | 68 ow MMG Oo » | Days of the Mont 


19 [Sa. 14-45 | 14. 46 || 54 © | 54.11 
20 [Suns | 14.47 14+ 49 54-16 | 54.22 


15 Tu. 14. 52 14.49 54.32 54. 24 
16 JW 14. 48 14. 40 | 54.18 | 54.13 
17 [Th. | 14-45 | 14-45 | 54+ 9 | 54. 6 
18 F. 14.45 | 14-45 54. © | 54. 6 


21 [I. | 14-51 | 14-54 || 54-39 | 54-39 
22 Tu. | 14.57 | 15. © 54.50 | 565. 2 
23 [W. 15. 4 | 15 8 I} 55-17 | 55-34 
24 [Tr. 15.13 15. 19 55.52 | 56.13 
25 F. 15-25 | 15. 33 56.35 | 56.59 


26 jSa. |} 15.39 | 15.40 57. 24 | 57. 50 
27 un. 185 53 16. * 58.17 | 58.45 
- | 16. 8 | 10.15 59. 12 | 59.38 
29 [Tu. | 16.22 | 10.28 60. 60. 26 
30 [W. | 16.33 | 16.39 


19 
| 
Proportional 
Logarithm. |} 
Noon. | Midn. | 
4751 | 4725 | 
4794 | 4687 } 
4676 | 465i I} 
4071 | 4677 
4687 | 47094 
4724 | 4750 
4770 | 4595 
4337 | 4809 
4992 | 4934 
4966 | 499 
5026 |. 5053 
5079 | 510% 
5123 5141 
51585173 
5186 | 5197 
Fach 15211 
5217 | $221 
5221 5221 
52185214 
52075199 
5189 | $177 
c162 | 5146 
5127 | $104 
go8r | 5054 
5026 | 4995 
4904 | 493! 
4897 | 403 
4839 | 4795 
4703 | 4749 
4716 [4696 
4680 | 4670 
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| The SATELLITES of JUPITER 
| are not vi/ible this Month, 
JUPITER being too near the 8 UN. 


_ 


AUGUST 115388: 35 


5 | 4 
5 |S | | Phaſes of the MOON. 
= | 
313 Sundays, Holidays, 7's : 
Is | = Terms, Sc. | D 
BB 4 New Moon 1. 11, 6 
22 Firft Quarter 8. 6.36 
r . 
IE. Laft Quart 24 ; 39 
varter = = - 3 
G 4 r tat y New Moon - - - - - - - 30. 18, 3 
3 Sas. 1155 Sunda after Trinity. =. 
: M. N 45 Other Phenomena. j 
Tu. 2 I . 
6 W. Transfig. of our Lord. 1 
Th. Name of Jeſus. Pra. Ame- D. H. M. 8 Ie 1 
. Ilia born 1783.[ ! J f u diff. Lat. 2. 1 
9 8a. 4. Ge. 0 De L (hy 
— [St. Lawrence. 8. 9. 3 Dr ad J. 
10 [Sun. |12th Sunday after Trinity. 9. 7.15 Þ 1 1 
11 IM. Prs. of Brunſtuictb. 173710. 22.14 D Ophiuchi, 1 
12 Tu. Pr. of Wales born 1 12, - 8 Stationary. 1 
13 W. 12. 22. 31 D ih 


14 Th. ba - = @»mWdif. Lat. 52“ 


— — 


F 14. 10. 39 D N 1 
16 Sa. Pr. Frederick born 1763. [22 . 1. 14 O enters M { 
| ws Gti 23. 2. 16 Da i 

17 [Sun. [13th Sunday after Trinity. 25. 0-25 D 8 i 
1 M. | a if 1 9 26. 4 49 D 1 IT f 
19 [Tu. 26. 7. 56 DEN j 
20 [W. | CAE OG 7 

| 21 [Th. Pr. V. Henryborn 1765. 28. 22.24 Da ad æ S 
22 F. | 29. = 2 Stationary, 
23 Sa. | 

| 24 [un. [14th Sunday after Trinity. 
25 [M. LS. Bartholomew. 
26 [Tu. 
27 [W. 


128 [Th. [St. Auguſtine, 


29 F. Behead. of St. John Bap. 
130 8a. 
31 |Su n.1 5th Sunday after Trinity, 


Sw 


— —— wa — ESS 


=_ — — 
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1 THE U S [Equation i 
. | Longitude. Rt. Aſcen.| Declin. ſof Time. Diff. 
8 | Ss | in Time. | North. Add. 

Q {| | . — — 
SS. P. N. S. H. F. 8. P. M. 8.| M. 8. | 8. 
— — SPP e 3 BER 
1 IF. 4+ 9-46-12 8. 48. 5% 3 I7+ 49+ 21 $+ $12 4 4s 1 
2 [Sa. 4. 10. 43-42] 8. 52.4 17-33-49} 5472447 
| 3 uu. 4.11.41 Ta 8. 56. 4 18. 1 5425 553 
4 M. 4. 12. 38. 43 9. O. 17 | 17+ 1.55 8373 $19 
5 Tu. 4. 13. 36-16} 9. 4. 18, 5 16.4533 5 317 4 6, 5 
6 W. | 4-14-33-50] 9. 8. 8,5] 16.28.55 52 [ 52 
7 Th. 4.15.31. 24 911. 57,9 16. 12. 0 5.17 757 
8 F. 4.16. 28. 59 9.15. 40,715 54. 50 F. 10, 8, 3 
9 a. 4.1 0. 35 9.19.34, 15-37-25 5. „ J 6,9 
10 [Sun.] 4. 18. 24. 12 9. 23. 22, 6 1. 19.45 $240 , © 
0” al ids — — — * * 
4+ 19. 21-49} 9.27. 9, 15. 1. 50 4.435% IO, 1 
4+ 20. 19.27 |- 9. 30. 5 6, 8 | 14. 43. 43 | 4:33» 10, 8 
4.21.17. 61 9 34.41, 14. 2 qe 223 4 115 3 
4+ 224 14. 47 938. 2, 14. Innen 
4+ 2J» 12.29| 9.42. 11, 8 13. 47 57 To $9» 3 
2 — ; —— 12,3 
4.24. 10. 12 | 9.45 56,0] 13. 28. 48 1293 4720 12, 8 
4-354 7-50} 9-49-3% 74 73+ 9-31 | 3-342 3,3 
4+ 26. $+42} 9-53-22, 9 12+ 50. 2 chop 13, 7 
4.27. 3.29 9.57. 55 © 12. 30. 21 Sa 14, 2 
4+ 28. 1. 1810. o. 4,9 12. 10.28 2 530 a6 
— r . 
1 4.28. 59. 9 10. 4.29, 8 11. 50. 23 5 2. 38, 4 TS, 1 
4-29-57. 10. 8.430 21:30, 42373 1545 
. . 54.55/49. 11. 52,3 11. 9.40 | 265, 
5 1. 52.51 10. I5+ 32,9 10. 49. 2 I. 51,9 16, 4 
5. 2+ 50. 49] 10. 19. 13, % 10. 28.13 | 1.35, 5 | 
— 8 115, 7 
. Go 3 48. 49 10. 22. 52, 8 10. 7.15 I, 18,8 
. 4.46. 5110. 26. 32,3] 9.46. 7 [, 17, 44 
| 5. 5.44 55 10.30. 11,4 924.49 8 9. 445 3 I7y 7 
5. 6. 43. 1] 10. 33. 50, 2 9. 3.22 o. 26, © 18.0 
go 7.41. 910.37. 25: 7 8. 41. 40 Os 8,6 f 
; — * * 18, 3 
5+ 8. 39.18 10. 41. 6,9] $, 20. 2 Sub. 9,7 by 
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| 
5 
Time of 9's THE SUN's Place 
Semidiam. | Semi- Hourly | Logar. || of the 
[Days paſs* Merid. diameter] Motion. | Diſtance} » 's Node 
u. 8. | M. s. NM. s 8. D. M. 
I 1. 6,5 | 15-49, 1 | 2-23,7 | 0.006239 [ 8. 14. 2 
7 1. 6,9 || 15. 50,0 2.24, 0 | 0.005323 8. 13.43 
13 1. 57 5 15. 61, 0 2 0. 005335 8.13.24 
19 I, & O 15 525 2 | 2. 245 : Os 0048 10 8. 13. 5 
25 13 1 15. 534 | 2.25, o. oo42 63 [ 8. 12. 46 


—_—_— 


EcLipsEs of the SarELILITESs of JUPITER. 


I. Satellite. | II. Satellite. 


| 


} 


III. Satellite. 


lmmerſions. Immer ions. ; 
Days. | H. M.S. || Days.] H. M. 8. | Days. H. M. 8. 
1 20. 25. 53 1 | 0.26. 9 4 17. 31. 55 Im. 
3 14. 5439 4 [13.43.15 4 | 20. 44. 12 E. 
5 9.23.25 8 3. 0.37 11 | 21.32. o Im. 
7 3- 52. 12 || 11 |} 10.18, 3 I2 o. 45. 8 E. 
8 22.21. 1 rs 8.35.30 19 1. 32. 26 Im. 
10 | 16. 49.49 1 18. 53.16 19 4. 46.21 E. 
12 | 11.18.42 22 8. 11. 1 26 33. 8 Im. 
14 | $+47-34 j| 25 (2128. 62 26 | 8 47+ 54 E. 
16 O. 16.28 || 29 | 10. 46.47 
17 | 18. 45-24 : 
1 13. 14+ 20 
a 7. 43+ 17 IV. Satellite. 
23 2.12.15 mi ag 
24 20. 41. 1 
* 26 | 15. 10» 108 * 44 47. 3? E 
28 9.39. 18 * 7.33 . 
30 4+ 8.20 
31 | 22+. 37+ 22 
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— er [ꝶE3—äͥ — — — 
ERR EL ANNE I'S 
Days Heliocentric Geocentric Deen Paſſage 
Long. | Lat. || Long. Lat. cen. Merid. 
F. B. M. P. I. S. P. U. P. M. P. MI. II- N- 
s Gr. Elong. 107. ME RCURT. Int. G 2% 9, 
| 1 | 10. 6.34 | 6.55 S 4+ 12. 2 | 4-54 S || 12. 30N| o. 3 
4 10. 17. 1 7. O 4» on 44 4» 41 * 13 19 23. 37 
7 | 10. 28.17 | 6.50 4. 7.46412 14.17 | 23. 19 
101. 10. 32 6.22 4. 6.29 | 3-30 15.17 | 23. 4 
13 | 11-23-50 | 5.31 4. 6. 9 | 2.41 16. 9 | 22.54 
16 | ©. 8.36 | 4-15 4. 06.54 | 1.48 16.49 | 22.48 
19 | 0-24-38 | 2.33 4. 8.47 [o. 57 17.10 | 22: 47 
22 | 1-11.58 | 0.29 S || 4.11.44 | 0-10 8 || 19. 8 | 22.50 
2 2. 0.20 | 1. 45 NI 4.15.38 | 0.31 N 16. 40 | 22.56 | 
2 2. is I4 | 3. 52 4+ 20. 18 | 1. 4 15.48 23. 5 
| 21 | 3- 3% © | 5-32 4+ 25.31 | I. 27 14-24 |} 23. 10 
12 1 VENUS. Int. G 7. 1314. 
| 2 | 10. 5. 422. 38 S || 4-19.54 6. 30 8 || 8.42Nj 0. 32 
7 | 10.15.11 | 2+ 57 4+ 16.22 | 7.26 8. 51 | 23.49 
13 | 10. 24.41 311 4. 12. 447. 56 9.23 | 23.11 
19 | Il. 4-11 | 3-20 4+ 9.48 | 7.56 I0.11 | 22. 38 
25 | 11. 13-41 | 3-23 _ 4+ 8. 6 | 7.30 11. 1 22.10 
YE EY M 4 R S. 
16. 19. 30 | O. 54 N 5. 23+ 39 [o. 40 N 3. 8 NI 2.49 — 
7 | 6.22.18 | 0.49 5.27.24 [o. 35 I. 34 NI 2.39 
113 6.25. 8 | 0.43 6. 1. 120.31 o. © 2. 30 
19 | 6.27.59 | 0.38 6. 6. 10.37 I. 35 8 2.22 
ac 7. . 51 | 0-33 6. 8.53 23 3. 10 2. 14 
2. FF Xf > Tous 8 29% 6. 
1311. 11 [O. 3 N 3.15.45 | o. 3 N22. 35 NI 22.17 | I 
7 3.11.41 | 0. 4 3.17. 2 | O. 3 22. 20 21. 59 
3 |: 3: 12.11 | o. 5 3+ 18, 7 O. 4 22. 17 41. 4 
i9 | 3-12.41 | O. 5 3. 19. 39 | ©. 5 22. 7 .| 21-26 
2c | 3-13-11 | ©. © 3-20.41 | O. c 21. 68 21. 'Þ 
| R a 8 299. 22, 5 
1 | 11. 6.40 | 1.46 S || 11. 9.39 | 1.57 8 [ 9. 40 8 13. 56 
7 | 11. 6.52 | 1.40 It. 9.16 | 1.58 9. 56 | 13. 32 
1311. 7. 4 | 1-47 11. 8.52 | 1.58 '10."8-:-1-3% 8 a 
1911. 7. 15 | 1. 47 11. 8.26 | 1.59 IO. 15 12.44 a 
25 | II. 7-27 | 1. 47 | 11 7:59 | 2. o || 10.26 | 12.20 | : 
=. W ! GO SORGIAN. 5 2 
1 4. 0.38 N 1. 7 | 0.32 N EY 23.22 * 
4. o. 46 +43 | 0+ 33 20. 20 22. 40 
-18 | 0.423 20. 12 22.11 
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S |= 
312 Longitude. if Latitude, 

— — An 7 1 
„Mon. Miduight: |} Noon, | Miduight. 
Ala 8. D. M. 8.] 8. D. M. 8. D. M. 8. | D. M. 8. 

i F. 4. 3. 9. 7 4 10. 47. 13 345. 87 8 | 4-11-18 8 
2 Sa. 4+ 18. 24. 51 4.26. 0.38 || 4.32. 14 4.48. 13 
3 an. 5 3.33.11 5. 11. 1. 21 || 4. 59. 1 5. 4.36 
4 NM. Ge 18. 24. 4 | 5.25. 40. 29 || 5. 5. 1 5. O0. 28 
5 [Tu. ] 6. 2. 50. 2 6. 9. 52. 22 || 4.51.15 4+ 37-45 . | 

umn c——_ | 
6 [W. 6. 16.4. 18] 6. 23. 34.51 || 4.20.22 3.59.36 | 
7 [Th.] 7. 0.15.16 | 7. 6. 48. 48 [ 3-35. 52 3. 9.40 
8 F. 7. 13. 15. 59] 7. 19. 37. 16 || 2. 41. 26 2.11.37 
9 8a. 7.26. 63.15 8. 2. 4. 32 [ 1. 40. 35 1. 8.47 
to [San.] 8. 8.11.44 | 8. 13. 15. 25 [ 0.36.32 S | o. 4.118 
11 INM. 8. 20. 10.17 | 8.26. 14. 49 || 0.27. 55 N o. 59. 30 NI 
12 Tu. | g. 2. 11. 30 | 9. 8. 7.14 || 1. 30. 13 1. 59. 0% 
13 [W. 9. 14. 2. 7 9. 19. 56. 38 | 2-28. 1 2. 64.33 
14 [Th. 9.25. 5. 15 | 10. 1.46.13 || 3.19. 9 3-41-30 _ 
15 F. 10. 7. 41. 55 10. 13. 38 30 |} 4+ 1.40 4-19. 7 | 

| 16 [Sa. 10. 19. 36. 18 10. 26. 35.21 || 4.33. 46 4+ 45-26 | 
17 [Sun. | It. 1. 3G» 57 | Ile 7. 38. & || 4.53.58 | 4.59. 14 
18 [M. | 11.13.42. 6 | 11.19.48. © || 5. 1.10 4+ 59.29 {| 
I9 Tu. 11.25.55 5 5 O 2. 6. 5 4 54 41 | 4 » 46. 14. 
20 W. O. 8. 18. 41 O 14 33 52 | 4+ 34+ 20 4 + 19 5 | 

| 21 [Th. | 0.20. 51.59 | 0.27. 13. 13 4. o. 32 3.38. 1 
22 F. I. 3.37. 50 1. 10. 06.24 || 3. 14. 11 2. 46. 46 
23 Sa. 1. 16. 39. © | 1.@3-16, 1 || 2.16.5r |} 1.44.46 
24 |Sun,} 1. 29. 57. 48 = 6. 44+ 39 || 1+ 10. 49 0.35.28 N 

| 25 [M. 2. 13. 36. 472. 20. 34. 26 [o. 0.53 80. 37. 41 8 
26 Tu. 2. 27. 37. 41] 3. 4. 46. 28 | Ie Ihe 6 1. 50. 23 
27 [W. 3. 12. 0.39 | Wi 19. 19. 54 || 2.24. 59 2.57.36 
28 [Th.] 3.26. 43. 40] 4. 4.11.15 [ 3.27.32 | 3-54. 8 
29 F. 4+ 11. 41. 42 | 4. 19. 14. © || 4. 16. 51 4.35.71 

30 8a. 4+ 26. 46. 53 5. 4.19, 44. 48.43 4.57 11 
31 San. 5 11. 49 17 | 5 19 16. 14 | qt Os 29 | 4 58. 42 
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"BE 9” of 5 
1 
= |,v | THz MO © Ns | 
He . 
212 Paſſage Right Aſcenſion. I Declination. 
8 L an. Merid. Noon. | Midnight. Noon, Midnight. | 
e|> - 
[S vp. HM] P. M.] b. N. PD. M. P. M. 
7 40S © | 124-33 | 132. 4 || 15.49 NI 13-31 N 
2 Sa. 2 0.26 | 139.25 | 146.37 || 11. © 8.20 
3 [un. 3 I.2I | 153.409 | 160, 34 5.34 NJ 2.44 N 
4 INM. 4 2.14 | 167.21 | 174. 2 o. 5S| 2.528 
5 [Tu. 5 3. 5 | 180.40 | 187.14 || 5.35 8.10 
6 W. 6 | 2» 55 | 197+ 46 200. 18 10. 37 13. 53 | 
7 [Th. 7 4.45 | 206.51 | 213.23 || 14. 56 16. 47 
| F. 8 8. 35 | 219+ 57 | 226. 32 || 18. 24 19. 46 | 
19 [Sa. 9 «25 | 233+ 8 239. 44 || 20. 52 $943 | 
10 [Sun. 10 7-16 | 246.20 | 252.55 || 22.7 22. 36 
11 IM. II 8. 7 | 259-27 | 265.56 || 22. 38 | 22.25 
12 |Tv. | 12 8.50 | 272.22 | 278.43 || 21. 56 21. 13 
13 [W. | 13 9.44 | 284-58 | 291. 8 || 20.16 19. 6 
14 [Th. 14 || 10.30 | 297.12 | 303.10 17.44 16. 11 
15 F. | 15 |} 11-14 | 20g. 3 | 3214-51 || 14.28 12. 36 
16 |Sa. | 16 || 11.57 320. 34 | 326. 1410. 37 8.31 [ 
17 |Sen.| 17 || 12.39 | 331.52 | 337.28 || 6.20 | 4.5 | 
| 18 [M. | 18 [ 13.22 | 343. 4 | 348.40 1.47 S | 0.233 N 
19 [Tue } 19 || 14. 5 | 354.19 0. 1 2. 53 NI S. 1a 
20 W. 20 [ 14. 50 5.4911. 43 7. 30 9.44 
21 [Th. } 21 Ge 37 17.44 23 54 || 11. 52 rayon * 
22 F. |} 22 || 16.27 | 30. 15] 36.46 15.47 17. 30 
23 8a. | 23 17-20 | 43-29 | 50.24 || 19, I 20, 18 
24 Sun. 24 18. 16 57.30 | 64. 47 21.19 22. 2 
25 M. 25 || 19-15 | 72. 14 79.47 || 22.26 22. 30 
26 Tu. | 26 |} 20.15 | 8. 26 95. 8 || 22.13 21.33 
27 |W. | 27 || 21-15 | 102.50 | 110.29 || 20. 31 19.8 | 
28 [Th. | 28 |} 22.14 | 118. 4 | 125.34 || 19.26 15.26 | 
29 [F. | 29 || 23-11 | 132.57 | 140.12 || 13. 11 10. 43 
go 8a. 1 147.21 | 154-23 || 8. 5 5. 19 
317 Sun. 2 [[. 5 | 161.20 | 168. 11 | 2. 30 0.20 S | 
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err 198%. © 
212 
, | 
5 [TRE M O O N's | proportional 
2 2 Semidiameter. |] Hor. Parallax. Logarithm. 
S S | Noon. Midnight. Noon. |Midnight.' 
Mm | > 1— - — — — 

Aja] M. 8. M. S. || M. 8. M. S. | Noor. | Mid. 
— 1 F. 16.45 16. 44 61. 29 0 61. 28 4665 4666 
2 Sa. 16.43 | 16.40 61.21 | 61.10 | 4675 | 4687 
3 Pax. 16.36 | 16.31 [ 60.55 | 60.37 | 4705 | 4727 
4 |M. | 16.25 | 16.18 60. 14 | 59. 48 | 4754 | 4786 
5 [Tu. 16. 11 | 16. 3 59. 224 | 58.54 | 4817 | 4852 
6 [W. | 15.55 | 15.47 58. 26 57.57 | 4886 | 4922 
7 [Th.] 15.49 | 15-32 || 57-29 | 57- 2 | 4957 | 4991 
8 F. 15. 25 | 15.19 || 56.36 | 56.12 | co2s {| cogs 
9 Sa. 15. 13 | 16. 8 55.51 [55.31 [ co82 | 5108 
10 [Fan. 15. 31459 [3514 | 84. 58 5130 [5152 
it M. | 14.55 ][ 14. 52 $4+45 | $4:33 | 5169 $185 
12 (Tu. } 14-49 | 14.47 || 5424 | 54.17 | 5197 | 520 
13 [W. | 14-46 | 14-45 | $4.42 3. 534-9 ” 5217 
14 [Th. 14.45 | 1445 If 54 54. 7 | 5218 | 5219 
15 F. 14.45 | 14- 40 54. 9 | 54-11 | $5217 5214 

| 16 [Sa. | 14:47 | 14.49 54-16 | 54.21 $207 5201 
17 Fun. 14. 51 | 14. 53 54.28 | 54-36 [5191 | 5185 
18 M. | 14-56 | 14-58 [ 54-45 | 54-55 | 5169 | 5155 
19 Tu.“ n 55. 7 | 55. 20 5140 | 5123 
20 W. 15. 9] 15-13 $5-34 | 55:49 5104 5085 
21 [Th. 15.17 | 15.22 56. 6 | 56.23 | 506z | 504 
22 F. 15.27 | 15+ 32 56. 42 | 57. 1 5017 | 4992 
23 [Sa. 15.3 15.44 57. 22 | 57.44 | 4966 | 4938 
24 [San 18. 50 15 56 || 58. 6 | 58.29 | 4011 | 4882 
25 NM. | 16. 2 | 16. 9 || 58.52 | 59.15 | 4854 | 4826 
26 [Tu. | 16. 1 5 | 16.20 59. 37 9. 58 4799 4773 
27 [W. | 16.25 16. 30 60. 16 4 33 | 4752 | 4732 
28 [Th. 16.34 | 16.37 60. 46 | 60.57 | 4716 | 4703 
29 F. 16. 38 | 16.39 || 61. 3 | 61. 5 | 4696 | 4693 

| 20 [Sa. | 16, 38 | 16.306 61. 3 | 60.56 | 4696 | 4704 
31 [un.] 16.33 | 16.29 | 60.45 | 60.31 | 4717 | 4734 
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CONFIGURATIONS of the Sarziiites of JUPITER| 


at a Quarter paſt 3 o'Clock in the Morning, 


0 
- IF 
- — 
— — — 


I | +3 21 "x © 4 8 
2 | 4 2 . 
3 | 4. TY +*2+ 1 © Z 3 
4 | 4. IAC YA” SOA 1 ® 
2 th __— 20 
© ” 1 
. | 4 1. '© 4 o1 
8 r WA 0 
9214.8 2. E O . 5 
10 22.1 ©) 4 3 
11 | £ uy 1 2 
12 1. 0 N 1 5 72 
+ np 2 ; 3 
1 | R__ 3 4 
15 - I O 3. 5 8 
16 3.0 . O 'F 1 4 + 3 
17 „ O 5 3 fn Wee 
.. 2 N 10s * 
19 | 4 » 45 O 82 8. 8 = £5 5 
20D | 4 8 © 10 
21 , eee eee Mu. 55 2.0 
22 4 105 3 7 2 ws 
23 | GE be . S ok 2 
24 8 + es: > 5 © RY J TIO 
25 2 I n e 2 
x LG — s 
27 1 3 3. 0 IP FP fs 
28 [10 4. 2 © 5 
22 N * SSR D 
30 20 Fa h 80 Hay 8 * 
31 4 O „ 4. 


EPTEMBER 1788. 


oy 


Phaſes of the MOON. 
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2 2 
144 Sundays, Holidays, 
8 Terms, &c. 
> 
- 
M. |Giles. 


. [Lond, burnt 1666, O. S. 


EF D. H. M. 
irft Quarter =» =» = = = = 6. 21. 18 
Full Moon = - - - « - - 15. 1. 10 
Laſt Quarter 22. 11. 38 
New Moon - « - - - - + 29. 3+45 


Other Phenomena. 


© cow e | Days of th 


. [16th Sir. aft. Tr. Enurch. 
Nativity of B. V. Mary. 
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. 17th Sunday after Trint 'y. 
Holy Croſs. 


Lambert. 


I 875% Su. aft, 77. Se. Matth, 
KK. Geo. III. cron d 1761. 


st. Cyprian. 


—— 


19th Sunday after Trinity. 
St. Mich. Pre. Char. Aug. 6. 
St. Jerome. 
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4. 77. 1 Dad - 
8.4.53 DI WM 
2. 68 Drad A7 


99. 221 ad æ S diff. Lat. 2.4 
9. 5, 17 dz 
10. - - Y2ades S diff. Lat. 100. 
10. 17. 23 
19. 7. 51 
21. 0.27 
21. 20. 28 
21. 21. 42 
22. 11.31 
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3- © 7 1 Diff. 
E Wiebe gg chk 
2 8 Oo Longitude. of th Fub. | 
8 C | in Time, | Nor © 2 —— 
ls 8. D. M. s.] M. s. 8. 
üs s. D. M. 8. H. M. 8. = 
A | | 44s 7 7. 58. 10 O. 28, 4 18,9 
LI WES 215d i: 6-14 $14t-he x. 6&5 | 192 
* * Fo Os 5 12 27. 85 7 3 0 1805 8 1957 
2b. ; . Ms 59-1314 — 3-456 2 10,9 | 
; F. . 2.2. — o, © 4 6. 59 2+ 5, 6 20,1 
., 1 . J 1. 8.4 e 
| 1 25 + 25.20 3 — ara 33. 20, 
9 Tu. 5-17.23. 52 11. 17.144 4+ 30-13 | 3-271 20, 8 
K+ S 8 13-19 | 348, 0 20, 9 
— 5 20. 44 11. 20. 50, 1 q+ 3 21 4» 8,9 21,0 
Th. 5. 19- F 2999 [2151 
71 F. 5. 20. 19. 12 11.28. 1, 2] 3-27.19 | 4. N if 
hat Sa, | $21 17-41 — 1. 36,6] 3. 4.13 4. yo | | 21 
12 dun. 5+ 22. 10. 12 . 12,0 241. 3 — 21,1 
2 : 4 2 Tho 46 I e 350 | 33, 2 3 
5 11.38. 47,4 2. * py 5 4» 3 " 
16 [Tu. | 5.24- 13-21 1.42.22, 1. 54-35 | '3 4 | 397 
1 W. ] 5. 2 58 1 275 58, 2 1.31.17 6 2 4 21,0 
18 Th.] 5 26. 10. 37 r * * 8 3 AS. 
* F. 12 85 = 63. 9,2 0. 44.35 282. 20, 9 
| | 28. 8. | 8 
TT en ene ery 10,8 
21 [Sun. 5. 29. 6.4911. | . 7. 30, 0 | 20,6 
| 12, 0.20, 6] Oo. 2.14 59,6 205 4 
2 IM. 6. O. 5.37 2. 3. 56, 5 o. 25. 40 20. 0 | 20.2 
23 (Tu, | 6. 1. 4-28} 12. an 
22 W. |] 6. 2. 3.21 ” 1 8,9 "2 299 IN — 792 
oc Th. 6. Jo 1 N — | 6 : 9» 0,2 19, 8 
12.10 0 $3 3-298 6 9-200. 1 19, 8 
y 18. 225 I. Is 59. 2 , 
12. 8 2.22. 51 | 9-39» $ 19, 3 
rs 03+ BY 2. 46. 1 f | 9-5 's 19, © 
12. 25.30, 3 | 9. 37 | 10. 17, | 
: | 12. 29 133 8 * ä 


— 


re Y roy eg TT 


5 
Time of O's THE SUN's Place 
Semidiam. || Semi- Hourly , Logar. of the 
paſss Merid. diameter] Motion. Diſtance. ) 
5 PE Ae. ” I | 
M. 8. | M. 8. M. 8. 
1 1 Ts 4,3 15. 5 5 1 2.255 4 O. 003534 
71 1. 41 1 5. 56, 6 2.25, 8 o. 002854 
13 I. 4, 15. 58, 2. 2 1 GY 
19 Is 45 O = 595 6 2. 26, O. 00141 
25 1. 4,1 16. 1,3] 2.2, 3 | 0. 000694 


ECLIPSEs of the Sar EI II TES of JUPITE 


—. 


I. Satellite. | 


IL. Satellite. 


III. Satellite. 


Immer ons. Immerfions. | | 
Days. | H. M. S. || Days. | H. M. S. || Days. H. M. 8. 
2 | 17. 6.27 Fs "Ts 2 | 9-34 2 Im. 
4 | 11. 35. 32 5 13.22. 51 2 | 12.49.38 E. 
6 6. 4. 36 9 2. 41. 0 Kg 13.35. 7 Im. 
8 0. 33-49 ||X12 15.59. 7 * 16. 5. 30 E. 
9 19. 2.45 16 8 17.17 I 17. 36. 12 Im-. 
*11 | 13.33. co [19 | 18.35.29 16 | 20.53.19 E. 
13 .o. 55 23 7. 53+ 42 23 | 21-37. 9 In, 
18 2.29.59 || 20 | 21.11.52 24 o. 56. 0 E. 
118 20. 78. 8 30 10. 30. O — 
42 a r . 
1 rr 2 13. 52. 24 Im. 
25 17. 24 17 2 19. = I4 E. 
27 | 11+ 53-17 | 19 | 7-57-57 Im. 
29 6. 23. 17 19 11. 31. 12 E. 
| 
| 
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100 SEPTEMBER 


PLANETS 


Do Heliocentric Geocentric [ 
28 Decli 
a * Long. Lat. ec in. 
1 | — AR — — —___ = 
; S. D. M. P. NM. 8. D. M. D. M. D. M. 
3 MERCURY TY. Sup. G 14%. 100. 
4.27. 21 | 1.33 N13. 51 N 
Go 2. 58 1 12. 3 
5. 8.4314 9.59 
$. 14-20 | 1.46 7.45 
5. 20. 5F | 1.38 5.26 
1 25.35 | 1.26 3. 4 
- 0.538 | 1.11 0.42 N 
6. 6.12 | 0.54 1. 398 
6.11.17 | 0. 35 3+ 57 
6. 16. 14 | 0.14 6. 10 
6.19.28 o. © 7.37 
4+ 7-57 | 0-49 8 
4+ 9-14 | 5-49 
4+ 11+ 39 | 4455 | 
28 4.165. 04. - 
1. 3. 4.19. 613. 
_ © & 7 YROURIEOTE 
8-1: 0. 13.20 | 0.18 NI 5. 2 8 
7 6.17.22 | 0. 14 6.37 
13 6.21.21 | 0.10 8. 11 
19 6. 25. 22 [o. © 9.43 
26 6.29.25 | 0. 2 11.15 
255 FUPITER. 
I 3-22. 0 | 0. 6N || 21.46N 
7 J+ 23» 5 o. 7 21.36 
13 3.24. 6 o. 7 21.26 
19 3.25. 4 [o. 8 21.17 
28 3-25-53 [. 9 21. 8 
+ WH 7 TURN. SN. 
Ii. 7.27 | 2. © S || 10. 39 8 
11. 7. © | 2. 1 10. 49 
11. 0.33 | 2. 1 10. 59 
1m. 6. 8 2. © 11. 8 
11. 5.44 | 2. 0 11. 17 
OR GTAN. OAT 


N 


20. 4 


| — os ME, TEL. 
* 


n 
— 


8 


— 
— 


* 
— 


V. r 1788. 101 
* 7 |. | 
— 
E Z | Tux M O O N's 
ALY 
22 Kaen Latitude. 
2 a Ne. | Midnight. 
> | >> |- 8955 
S [I s. p. M. 8.] S. D. M. S. D. M. 8. D. M. 8. 
— — . — | 
= M. 9. 26. 38. 47 3.55 59 4+ 51.47 8 4+ 40» 15 8 
2 Tu. 11. 6. 57 8.1. 11. 4.24. 22 4. 4+ 40 
3 [N. | 6.25. 8. 87. 1.57. 53 3.41.35 | 3+ 1541 
4 [Th. 7. 8. 40. 24 7- 15-15-53 |} 2-47-29 2. 17. 28 
5 F. 7. 21. 44+ 40 7.28, 7. 14 1. 46. 8 1. 13. 56 
6 [Sa 8. 4-24.10 | 8. 10. 35. 58 || 0.41.18 8 | 0. 8. 36 8 
7 Sun. 8. 16. 43.24 8. 22. 47. 3 O. 23. 50 N lo. 55.39 N 
8 [M. 8. 28. 47. 389. 445. 47 || 1.20435 1. 56. 20 
9 [Tu. | 9. 10. 42. 11 916.37. 242. 24. 38 2. 51. 16 
to [W. 9. 22. 32. 6 | 928. 26. 44 || 3.15.59 | 3+ 38+. 33 
it [Th. | 10. 4. 21. 5310. 10. 17.56 || 2.58.46 4+ 16. 26 
i2 [F. | 10,16. 15.18 | 10.22. 14. 16 |} 4.31.20 4+ 43+ 19 
13 [Sa. 10. 28. 15.11 | Il. 4. 18.10 || 4. 52. 12 4 93.50 
14 [San. 11. 10. 23. 28 | 11.10.31. 8 [. o. 8 4. 58. 59 
1c M. 11. 22. 41. 18 | 11.28. 53. 58 |} 4. 54. 19 4.406. 8 
16 Tu. o. 5. 9,12. 11.27. 1 434.20 | 4-19.19 
17 W. 0. 17. 47. 260. 24. 10. 28 [ 4. o. 52 | 3-39.18 
18 [Th. „121. 7. 4. 41 || 3.14.40 2.47.21 
19 F. I. 13+ 30: I 1. 20. 10. 19 || 2.17. 37 1.4547 
20 Sa. 1. 26. 47. 442. 3-28.23 |} 1.12.15 o. 37. 24 N 
21 [Can.] 2. 10. 12. 30 2. 17. o. 9 [o. 1. 43 NI o. 34. 22 8 
22 [M. 2. 23. $1.37 | 3+ 0-40-50 || 1.10.16 S | 1. 45. 29 
23 [Tu.] 3. 7. 46. 2 3. 14. 49. 8 || 2. 19.27 2. 51. 36 
24 [W. | 3-23.56. 4 | 329. 6.41 [ 3.21. 22 3.48. 11 
25 [Th. 4. 6.20 37 | 4.13.37. 28 l 4.71. 36 { 4-31. 3 
26 [F. | 4-20. 56437 | 4-28. 17.20 || 4. 46. 11 : $0. 3 
27 [Sa. | 5. 5-38.48 | 5.13. o. 5 [F. 2. 11 4 
28 [Sun.] 5.20. 20. 11 5. 27.38. 7 || 4. 58. 19 2 2 
29 [M. | 6. 4. 52.52 12. 3.37 l 4. 35. 8 4. 16. 59 
30 [Tu. ] 6. 19. 9.30 6. 26, 9.58 3.58. © 3.29.42 
| * | 
| 
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2 | 4 

= E THR MO O:N*s 

= 

E Paſſage [|Right Aſcenſion. Declination. 

Age. — — 

8 51] Merid. ! Nova Mi dnight, Noon. | Midnight. 
4 Dy — — ——_— 
2 ö 8 K H. M. D. M. D. M. | D. M. D, M. | 
1 INM. 3 o. 57 174+ 59 59 | 181.45 88 5. 51 8 
2 Tu. | 4 I. 49 19 211 . 27 10. 54 

3 IW. 2.41 || 201. ” 208. 37 || 13+ 10 15. 14 

4 [Th. g 3+ 33 || 215-21 | 222. 5 || 17. : 18. 37 

5 F. 7 4-25 28. 50 235. 3419.5 20. 58 

6 [Sa. 8 8 13 242+ 17 248. 58 21. 43 22. 12 

7 Sun. 9 . 266-37 | 202. 12 || 22. 24 22.20 | 

IM. | 10 6. 58 |} 268. 275. 7 || 22+ x | 21-27 | 

9 [Tu. | rt 47 5 287. 39 20. 38 19.36 | 
10 [W. | 12 34 |} 293+ 46 299+ 4 18.21 16.58 
11 Th. 13 on I9 305. 43 311. 34 15 19 13, 34 | 
12 [F. | 14 || 10. 2 || 317-20 | 323. 3 || 11.40 9+ 39 

13 |Sa. | rs [| 10. 4 328. 43 | 334.22 4d 5 23 

14 [un. | 1 11. 2 340. 1 | 345-40 3} 4.88 

15 [M. | 17 || 12.12 [351.21 | 357. 5 N N 
16 [Tu. | 18 || 12.57 2. 54 7 * 6 Ig 4 51 | 
17 [W. 19 || 13-44 14. 50 | 21, 10. 42 12. 47 

18 [Th. 20 || 14.33 || 27-19 | 33. 47 14-44 | 10.31 

19 F. | 21 {| 15.25 40. 25 7-13 || 18. 7 -| 19-30 

20 [Sa. 22 || 16.20 || 54-12 | 61.19 || 20.48 | 21.29 

21 Sun. 23 17. 17 68. 34 75 56 22. 2 22. is 

22 M. | 24 || 8.15 || 83.22 | 90.50 || 22. 9 | 21.42 

23 (Tu. | 2 19. 14 98. 19 | 105.45 || 20. 55 19. 48 

24 [W. | 2 20. I1 113. 8 | 120.2 18. 22 16. 38 

25 [Th. | 27 21. 6 127. 30 | 134-45 || 14-39 12.25 

26 F. 28 | 22. o | 141.48 | 148. 44 . 0 | 7.26 
28 |Sun. | 20 || 23-44 | 169. 10 | 175.54 || ©. 44 S 28 8 
29 M. 1 8 | 182. 39 189. 24 58 * 

30 Tu. | 0. 37 | 196.10 | 202.57 || 11, : kong + 

Ps 7 


VII. s E 


PT EMB E R 1788. roy 


m 


2 | 
. = | THE MOON's 

» | 2 | Semidiameter, Hor. Parallax. 
* 8 Noon. Midnight. 1 Midnight. 
2 A M. 8. M. 8. M. 8. | M. 8. 

1 |M. | 16.25 | 16.19 60. 1369. 517 
2 [Tu. | 16.12 | 16. 5 $9.2 23. = 

3 [W. | 15-57 | 15-49 || 88.33 | 58. 5 
4 Th. 15. 42 15. 35 57 37 2. 10 

5 F. 15.28 | 15.21 $0.44 | 50. 19 
6 [Sa. 16. 18 | 15. g || 55-56 | 55-35 
7 [Sun | 15. 4 | 15. o || 55. 17 55. 1 
8 M. | 14.56 | 14.52 54.47 | $4+35 
9 [T. | 14.50 | 14.48 $4+2 5419 
10 [W. | 14.47 | 14.46 || 54-15 | 54-13 
11 [Th. 14. 46 | 14.47 || 54.135415 
12 F. 14. 48 | 14.50 $4-19 | $4+25 
13 Sa. 14.52 | 14-54 || 54:32 5440 
14 [Can. 14. 57 15. 0 s 0 - 
15 M. 15. 3 | 15. 6 55 12 55 24 

| —_— 

16 [T. | 15. 9 | 15.13 55.37 [55 8 
17 W. 3 1521 50. 5 | 56. 20 
18 [Th. 15.25 15.29 || 56. 3 56. 50 

19 F. 15.34 | 15.38 || 57. $7+ 22 

20 Sa. 15.42 15. 47 57.38 57.54 

. 8 8. 2 
21 [un. 1c. cr 15. 56 58.11 58.27 
22 [M. 18. 1 16. 4 58.43 | 58-59 
23 [Tu.| 16. 9 | 16.13 $9- 15 | $9-29 
24 [W. | 16.1 16. 19 $9.42 | $9+ 53 
25 Th. 16.22 | 16.24 | 60. 3 60. 11 
26 [F. | 16.26 | 16.26 || 60.17 | 60.19 
27 [Sa. 16. 26 16. 25 60. 18 60. 14 
28 [oun.] 16.23 | 16.20 || 60. 7 | 59-56 
29 [M. 16. 16 | 16.11 $9. 42 | 59-25 
39 [Tu. 16. 6 | 16. © 59. 5 | 58. ++ 


Proportional 
Logarithm. 
Noon. Midn. 
4755 | 4782 
4312 | 4344 
4377 | 4912 
4947 | 4981 
c014 | 5046 
5076 | 5103 
51275148 
5166 [5182 
$194 5203 
5209 | 5211 
5211 | 5209 
20 5195 
$186 5175 
5162 | 5148 
$133 | $118 
$100 | co82 
5064 | 5045 
5026 | 500b 
4986 | 4967 
4945 | 4926 
4995 | 4885 
4865 | 4845 
482 4 
4793 | 477 
4708 | 475 
4751 | 676 | 
4759 | 4 
4763 |. 4776 
4793 | 4813 
43838 | 4864 
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ONFIGURATIONS of che SarzLLtIitTEs of JUPITER 
at A,o'Clock in the Morning. 
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WULKADYSZ IHME 


[LUNDRRRDDDUE 


I. OCTO BE R 1788, #09 
8 — — — — ——ͤ— 
32 
5 Phat of the MOON. 
= * 
214 Sundays, Holidays, as - 
s || Terms, &c, D. H. M 
5 t + IT, My 
>, - | Fir Au arter 2929928950 6. 15. 28 
8 8 Full Moon --- --- 14.1 15. 50 
— —̃ʒ —— — Laft Ruarter nee 21.1 43 
| 1 |W. Remigius, : e eee 28. 15.29 
2 [Th. — — 
| 3 F. 2 
4 Sa. Other Phenomena. 
un. 205 Sunda) efter Trin: b 8 eee 
8 M. Faith. . / id D. H. M. 
Tu. 2. 2. 42 Dr ad: =» 
5 W. 2. 23. 56 D 3 m 
9 Th. st. Denys. g 10.58 rad Þ 
16 F. Ort and Cam. Ter. beg. . 1. % 9% 
II Sa. 16. 14. 7 DJ 
* PIE 18.11. 4% En of: & * 7 48.5 76 
12 Sun. [21/7 Sunday after Trinity. 18. 11. 451 Em nh * 8 9. ) 'sC 
13 M. |Tranfl. of K. Edw. Cont. 19, - ad diff. Lat. 18 
14 Tu. 19. 2. © D 
15 W. 19. 17. © Dan 
1 Th. 19. 22. 48 D y IT 
17 F. [Etheldred, 20.12.53 Du 
18 [Sa. [S. Luke. 22. 5-39 O enters m 
— 0 8 22. 11. 484 I. 2 ade ; N. Ps C. 
19 Sun. [22 Sunday after Trinity. 23+ 12. eos $24N) 28 
20 [M. 22.12.41 Dr ad | | 
21 |Tu. 22. 17. 62 Pn 22 
22 W. 23. 4 »7Q% 
23 (Th, 28. 10. De K j 
24 F. 25 * 5 diff, Lat. 47 
Sa, G III. 4 Criſ . 29.22. 
25 K. Geo. ccef. C P = l 37 e 46 La ad 
26 [Sun. 23d Su. aft. Tr K. Oc. III. 
27 M. [ procl. 1760. 
28 Tu. St. Simox 2 Jude. 
29 [W. 
30 [Th. 
31 F. 
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tits OCTOBER 15858; II. 
AE 5 
E TRE S U N's Lquation 
— 5 > , . } 
22 Longitude. R*. Aſcen.| Declin. ſof Time. Diff. 
wil 8 in Time. | South, | Sub. 
2 | 2 — —— 
& [A | S.D.M.S.|H.M. 8. | D. M. S.] M. 8 8. 
i W. | 6. 8. 56. 38 12. 32. 51, 6 3.32. 58 10. 36, 5 
2 [Th. 6. 9.55.4912. 36. 29, 7 | 3.56.15 10. 5459 
3 F. 6. 10. 55. 2 12. 40. 8, 1] 4. 19.30 [ 11.13, 
4 [Sa. | 6.11. 54. 1712. 43. 46, 8] 4+ 42-42 11.30, 8 
5. Cen. 6, 12. 53.33 12. 47.25, 5. 550 . 48, 3 
6 IM. | 6. 13. 52. 51 12. 51. 5,3 6.28. 56 | ra. 5,4 
7 (Tu. ] 6. 14. 52. 1112. 54. 45, 2 61. 55 [ 12. 22,0 
8 W. | 16. $1432| 12. 58.25, 4 14. 50 | 12. 38, 3 
9 Th. 10. 50. 55 13. 2. 6,1] 6.37.40 | 12. 54, 
10 [F. } 6. 17. 50. 20 13. 5. 47,2] 7. 0.24 13. 9,5 
11 [Sa. 6. 18. 49.47 13. 9. 28, 8 7+ 23» * 13.245 4 
12 [un. 6. 19. 49.1513. 13. 107 f 7: 45-30 13. 38,9 
13 IM. | 6.20. 48. 45 13.16. 5354 8. 8. 213. 52, 
14 [Tu. ]. 27. 48. 1713. 20. 36, 5 8. 30. 2114. 6, 2 
E? IW. 6. 22. 47+ 62 13. 24+ 20, 2 8. 52.33 | 14 19, 
16 [Th. 6. 23. 47. 2813. 28. 4, 5 | 9. 14438 | 14+ 31, 3 
12 Fk. | 6424-47. 7113+ 31-4944] 9+ 36-135 | 14+ 43,0 
18 Sa. | 6.25. 46-48 | 13. 35. 3449, 9. 58.23 | 14. 54, 0 
rg [Fan. 6. 26. 46. 31 13. 39. 21, 0 10. 20. 3 | 15. 4,3 
20 [M. . 27. 46. 1613.43. 7,8 10. 41.3415. 14, 0 
21 [Tu. 6. 28. 46. 4013. 46. 55, 3 11. % 66 15. 33 
22 [W. | 6.29.45. 5413. 50. 43, 5 11.24. © | 15. 31, 4 
23 [Th. } 7. o. 45. 4713. 54+ 32, 5 11. 45. 715. 39, 
24 F. 7. 1. 45. 4213. 58. 22, 1 12. 6 5¹ 16. 46, 9 
25 Ba. 7. 2. 45. 3914. 2. 12, 5 12. 20. 3715. 52, 
26 [Sun. 7. 3.45.3814. . 3, 6 12. 47. 5 16. 57,4 
27 [M. | 7. 4.45.3914. 9. 56, 6 13. 7.21 | 16. 2,1 
128 [Tu- 7. 6. 45. 4314. 13. 48, 1 13.27.25 | 16. 6,0 
29 [W. 7. 6. 45. 4814. 17. 41, 6 13.47.17 | 10. 9,1 
30 [Th. 7. 7.45. 56114. 21. 35, 8 14. 6.55 IO. I, 4 
31 F. 7. 8. 46. 5 14. 26. 30, 8 14. 26. 19 16. 13, 0 _ 
— FI yn Re ere en T DG PEPN——_—_— > 
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ECLIPSES of the SATELLITES of JUPITER. 


Ks "I. 
R HE ; 5 
Time of O' | 1 E 8 U N « Place“ 
Semidiam. Semi- Hourly | Logar. of the 
Days paſss Merid. diameter] Motion. | Diſtance. 1 | 
M. 8. M. 8. | M. 8. D. MI 
— 1 — — 
I 1. 45 3 16. 3, 0 2.27, | 9.999949 8. 10. 48 
vt. 3s. 49 10. 4,6 2.23, 4 | 9.999179 8. 10.29 
13 1. 872 16. 6,2 2. 28,9 | 9.998414 8. 10. 10 
19 1. 6,6 16. 7,9 2.20, 3 9.57687 8. 9. 51 
25 1. 6, 2 10. 9, 5 | 2.20, 9.996997 [ 8. 9.32 


* 


1. Satellite. | II. Satellite, II. Satellite. 
| Immer/ions. | {nmerſions. | 
bog en 6. , 9 ZR — — 
Days. | H. M. S. Days.| H. M. S. Days. H.M. 8. 
11 0, 61.14 3 | 23-48. 8 1 1. 37. 54 Im. 
2 19. 20. 10 [X 7 | 13. 6.10 I 4. 56.30 E. 
* 4 13. 49. © 11 2.24.11 8 8.25. 24 Im. 
6 8. 18. 1 [& 14 | 15-42. 7 8 | 8.57.38 E. 
8 2.46. 55 [ 18 4+ 59. 58 E 9.38. 25 Im. 
9 | 21-15-40 [21 | 18.17.43 * 15 | 12.58.19 E. 
11 | 15-44-37 | 25 [7.35.22 * 22 | 13. 37. 51 Im. 
13 - | .40+ 13-33, 28 | 20. 52. 54 *22 | 16.58.25 E. 
1 5 4.42. 9 I*29 | 17. 36. 40 Im. 
- 26 23. 10. 62 29 | 20. 57. 53 E. 
* 18 17.39. 
* 20 1 8 3 | IV. Satellite. 
R bas TR 6. 30. 50 hos ——ů— 
2h a al 6 | 2. 2.56 Im. 
25 | 19+ 33+ $8 | 6 6-42.27 E. 
227 1/14 2-37 20. 6. 3 Im. 
9 830,56 23. 51. 2 E. 
31 2. 59. 21 | 
— — — me, bY ER #* an * * 
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THE PLANETS | 
Heliocentric* Geocentric || Paſſag 
* Declin. Merid. 
| Long. Lat. Long. Lat. a eee 
I p. M. P. M. || S. P. NM. B. NI. D. M. H. M. 
e. Pong 1. f E RT UU K f. 
i þ 7-18.33 | 0.20 8 |} 6.21. 4 [o. 7 8 [[ 8. 208 . 45 
4 | * 3 | 1-22 || 6-25.46 } 0.28 10. 24 0. 51 
7h $+22 þ 2+21 7. 0. 22 | 0:49 12. 23 0. 57 
10 | 8.13.37 * 16 7. 4. 61 P. 10 14. 15 1. 3 
1 8.21. 52 4. 8 7- 9-13 | 1.30 16. © I. 9 
I : wn 0.1 4. 5 7. 13.2 1. 48 17.37 1. 14 
19 | 9. 8.4 3 217. 30 | 2. 6 || 19. 7 1. 19 
22917. 36 10 7.21.24 [2.21 20. 27 1. 23 
25 926. 51 6. 37 7.25.20 | 2.34 21.37 I. 27 
28 | 10. 6.38 | 6.55 3 2.43 22. 35 1. 30 
31 | 10. 17. 4 25 2 2. 5 | 2.49 23.21 1.32 
2 Gr. Elong. 10%. E N US. 8 
11. 12. 39 7 8 23.75 2.18 S TT. 260 N 27 3 
7 | 1.22. 16 | 1.18 4+ 28. 57 | 1.32 —y 21. 7 
13. 2. 1.54 O. 45 N Go 4.30 | Os. co 1 9. 21. 7 
19 | 2-11.34 | 0-11 S || 5. 10. 22 | 0.12 S || 7.31 | 2t. 8 
25- >" 21. 14 0. 23 N | . r6. I | O. 22 N | 5. 40 21. 9 N 
WRT HA 7 0 
1 | 7-19. 7| 0. 2 7. 3-30 | ©. 1 8 || 12.43 | 1-32 
7 | 7.22.11 [o. 8 7. 7-38 | o. 5 15 9 1. 26 
13 7. + «17 | 0.14 7.11.47 | 0. 9 32 | 1-20 
19 | 7-28.25 0. 20 7-15.59 | O.1 51 1. 14 
20. 13 [o. 1 28. 8 18 
— | 2 — U SE 3 5 021 2 | 
13 16.15 "0: 10 3.26. 47 | 0. 10 N. 59 19. 20 
73.16.45 | 0.11 3-27-31 | 0.11 20. 51 | 19. 1 
13 | 3-17-15 | 0.12. 3-28.11 | 0.11 20. 4 18, 42 
19 | 3+ 17+ 44 | 9-12 20. 3 18.22 
'25 | 3+18-14 | 0-13 __ II. 20-33 18. 1 
E AT & 8 N | 
8” 11. 8.35 1. 50 8 IIs 5.22 2. o 8 11-255 9. C7 
: 7 11. 8. 50 Is 50 11. 5 4 | 2+ O 11.32 9.34 
13 | 11. 9. 2 | 1.50 11. 4+47 | 1. 59 || 11:37 71 | 
19 | 21. 9-13 | 1.51 11. 4.35 | 1-58 11.41 4. 
25 [II. 9-25 | 1,51 II II. 4-25 | 1-58 || 11-44 8.25 
W 2 G { A N. 027 15. 
"+ 1-25 [35 Ns ef N 79-7 N 19.5 
4. 1.3235 4. 4+30 | 0-34 19. 4 I9. 17 
4. 1.40 [o. . 4.43 [o. 3 19. 40 18. 39 
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OCTOBER 


1788. 


I13 


| : 
2 2 | 
38 Tu MU ON 
| * 
2 | 1 : | 
| F 2 Longitude. lf Latitude. | 
— 1 PR | nn 8 
| © | > | Noon. Midnight, Noon, | Mz: night, 
8 | 
318 8. D. M. 8. 8. D. M. S. [) M. 8. D. M. 8. 
| 1 W. 7. 3. 4-28 | 7+ 9. 52. 46 | 3. 1-37 9 | 2.31.17 8 
2 [Th. 7.16. 34.41 7 23. 10. 15 || 1. 59. 17 1. 26. 5 
| 3 F. 7. 29. 39. 40 - 6. 3. 10 [o. 52. 18 8 | 0.18.17 8 
4 [Sa. 8. 12. 21. 128. 18. 34. 14 || 0-15.29 NI 0.48. 41 N 
& Sun, 8. 24. 42. 519. 0. 47.35 ij} + 20. 55 1. 51. 56 
| 6 NI. 95 6. 49. 8 9. 12. 48, 6 2. 31. 24 2. 49. 6 
7 [Tu, 9.18. 45.11 | 9-24-41. © ff 3+ 14449 3. 38. 20 
8 [W. | 10. 0,36.16 | 10. 6. 31. 32 || 3. 59. 29 4.18. 3 
9 |Th. | 10. 12. 27. 28 | 10. 18. 24. 34 l 4-33-49 |} 4. 46. 40 
10 F. | 10. 24. 23.22 | 11. o. 24.17 |} 4. $0.29 | 5. 3. 4 
Ur Sa. 11. 6. 27. 48 11.12.34. 8 [5 6. 19 70 5 6 
12 [Sun. 11. 18. 43. 39 11. 24. $0.25 [[ 5. 2.22 4.5. 
| 13 AI. | O. I. 12.45 | ©. 7. 32. 35 [| 4.44. 3 4.29. 
114 [Tu. ] o. 13. 55. 55 | 0.20-22.40 || 4-11.26 3. 50. 
15 W. | O. 26. 53 1 1. Zo 26, 35 3· 25, 20 | 2. 57. 
| 16 * Hs 3+ 17 1. 16. 42. 59 || 2. 27. 29 1. 64. 
17 F. 1. 23. 26. 34 | 2. o. JO. 50 1. 20. 34 o. 44. 
18 [Sa. 2. 6. 58.41 2. 13. 48. 56 || 0. 8. 4 NI o. 29. 
10 [Sun. | 2. 20. 41-3Q | 2. 27. 36. 17 || 1. 5. 55 81.42 
20 M. | 3. 4.33.10 3.11.32. 3 || 2-10.54 2. 49. 
21 [Tu. g. 18. 32. 51 3.26.35. 25 3. 20. 29 | 3.48. 9 
| 22 W. | 4. 2.39.38 | 4. 9.4516 || 4-12.28 4.32. 59 
23 [Th. ] 4. 16. 52. 7 4.23. 59. $1 4. 49. 21 5. 1.17 
| 24 F. | 5 Is 8. 11 Fo 8. 16. 39 & 8.34 Co 11. 
25 [Sa. | 5-15. 24.47 5. 22. 32. 3 || 5. 8. 45 J. 141 
26 San. 5 29. 37. 57 | 6. 6. 41» 50 4 49+ 58 | 4+ 33» 54 
27 [M. 6. 13. 43. 10 | 6. 20. 41.21 [ 4. 13. 46 3.49. 5 
28 [Tu. ] 6. 27. 35. 56 | 7. 4. 26. 23 3. 22. 59 2. 63.17 
29 r. 7.11.12. 26 } 7.17. 53-44 || 2-21-25 1. 47. 85 
30 Th. 7.24. 30-11 { 8, 1. 1.37 [1.13.21 0.38. 11 8 
31 [F. 8. 7-28. 8 | 8. 13.49.47 [o. 2.57 031. 55 N 


6 


- PL 


m4 
+ 


OCTOBER 


1788. 


THE M O O N 8 


VI. 


Days of the Week. 
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= 
2 


11 — 
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oO a | 8 Days of the Month. 


Right Aſcenſion. Declination. 
1 — | IO0S "A 
Merid. Noon, |Midnight.| Noon. Þ Midnight, 
D. M. D. M. D. M. 
209.47 15.24 817. 11 8 
223. 30 18. 43 19. 59 
237. 16 20. 57 21. 38 
250. 55 22. 3 22. 10 
264.18 22. 1 21. 36 
277. 18 20. 56 20. 2 
289. 50 18. 56 17. 38 
301. 55 16. 9 14. 30 
313.37 12. 42 10. 47 
32 5. 2 8.44 | 6. 37 
336. 20 4.248 2. 8 8 
347» 40 O. 10 N 2. 30 N 
359• 13 4+ 49 3 
11. 10 9. 22 11. 31 
23. 40 13.34 15 28 
36. 50 18. 18.41 
o. 40 19. 5 20. 56 
5. 7 21.3 22. 1 
79.57 22. 3 21.45 | 
94.53 31. 7 20. 9 
| 109. 37 | 18. 4 } 15.18 | 
123. 57 15. 29 | 13-26 
137. G1 11. 12 8. 48 
4 a4} 6. 17 3. 40 N 
164.35 1 1. 39 
177. 44 4. 17 6.51 
190. 57 9. 19 11. 38 
218, 01 17.27 18. 54 
231. 49 20. 6 21. 1 
245. 30 21.38 21. 58 


* 


VI. OCTOBER 1788. 175 
4 2 — — 3 — — 
= © | 5 
= E [TE MOON's Proportional 
2 3 Semidiameter. Hor. Parallax. |} Logariihin. 
Uh —— mmm mmm m—_—_ 
8 | © | Noon. [Miduight'| Noon. |Midnight. 
1 > — —— — || — | 
A A M. 8. M. 8. | M. 8. M. 8. Noon. | Min. 
— — — — 
1 [W. 15. 54 | 15.47 57.57 40 | 492% 
2 Fh. 16.41 | 15-34 I} 57-32 | 57+ 7 || 4953 | 4985. 
3 F. 15.27 | 15.21 56.43 | 56.20 || 5015 | 50 45 
4 Sa. 15.15 | 15.10 55. 58 | 55.38 50735099 
5 [Sun. 15. 4 | 15. © 55. 19 | 55. 3 $124 | 5145 
| 6 M. | 14.56 | 14-53 || 54-50 | 54-39 || $162 | 5177 
7 IT: | 14-51 | 214-49 54.30 | 54-24 | 5189 | 5197 
8 [W. | 14.49 | 14.48 54-21 | 54. 20 5201 | 5202 
9 [Th.] 14.49 | 14-50 || 54-22 54.20 || $199 | 5194 
10 [F. | 14.52 | 14-54 || 54-32 | 54-49 | $186 | 5175 
11 [Sa. | 14.57 | 15. © 54. 50 | 55. 2 | 5162 | 5146 
12 {Sure | 16. 3 | 15. 7 $5.15 | $55.29 5129 | 5111 
113 Di. 1. 1 | 15-30 55.45 58. 1 5090] 5069 
14 [T. | 15.20 | 15.25 56. 17 56.34 5049 | 5027 
15 [W. | 15.29 | 15.34 [ 56. 50 | 57. 6 5006 | 4986 
| 16 [Th. 15.38 | 15.42 || 57.22 | 57-37 || 4966 | 4947 
17 [F. | 15.46 | 15.50 [ 57-51 58. 5 493 4912 
18 ISa. 1 5. 53 15. 56 58. 17 58. 29 I} 4897 4882 
19 [Sun. 15.59 | 16. 2 58. 40 58. 50 |! 4869 | 4856 
| 22 M. 16. 4 16. 6 68.59 | 59. 6 || 4845 | 4837 
21 [Tu. ] 16. 8 | 16.10 59.13 | 59.18 4323 .; 4522 
22 [W. | 16.11 |} 16.12 59.23 | $9.26 4810 | 4812 
23 [Th. 16.13 | 16.13 59.29 | 59+ 3O 4809 | 4808 
24 F. 16.13 | 16.12 59. 30 | $9.28 4808 | 4810 
25 [Sa. | 16.11 | 16.10 59.25 | $59.19 4313 | 4821 
26 [Fun.] 16. 8 | 16. 59. 1259. 2 4830 | 4342 
27 [M. | 16. 2 | 15.5 58. 0 | 58.37 l 4856 [4875 
28 [Tu. | 15.54 | 15.49 58.22 } 58. 5 4891 | 4912 
29 [W. | 15.44 | 15-34 57. 40 | 57-27 [ 4936 | 4960 
39 [Th. 15.34 | 15-28 57. 7 | 56. 47 4985 | goo 
| 31 F. 15.23 | 15-17 | 56. 27 | 56. 7 5036 5062 
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CONFIGURATIONS of the SartLtites of JUPITER 
at 5 o'Clockin the Morning. 
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L NOVENEER 5550. in 


| They 
IE \ If Phaſes of the MO 
— a, 
8 | » | Sundays, Holidays, ln ON; 
2 2 | * * 
ws 8 TH n 6 
5 4 . Terms, Sc. 3 3 
A ir Harter - = = - - = 11. 
ala Full Moon 3-4 'P + 
- — Laft Duarter = = = = - + 20. 1. 40 
x Sa. | All Saints, New Moon 27. 6. 10 
2 un. 24h 0. f 7. FLH. FTE 5 
3 M. |Prs. Sopb. born 1777. On Other Phenomena, 
& { Fu. f [inor.of All Souls, ret... —_— 
$ W. Powder-Plot, 1605, D. H. M. 
Th. Leon. Mich. Ter. beg. .. 25m diff. Lat. 15% 
17 Ff. D. Cumberland born 17454 1. 19, 42 Dad A 7 
8 Sa. Pr. Aug. Sophia b. 1708. 4 - 6 a== diff, Lat. 290 
— — 4. 9.11 DB N 
9 un. 2 5th Sunday after Trinity. 6. = H Stationary, 
10 IN. A. nm diff. Lat, 1“. 
11 [Tu. St. Martin. tt. 8 Stationary, 
12 W. On. mor. of S. Mart, 2 ret. 12. 22.21 DP 
13 [Th. Britius. [Cam. T. div. m.j[14. 19. 15 D. 8 
14 F. 18S.. J diff. Lat. 26 
| 15 Sa. |Machutus, 15. 7-37 Im. C 8 & 14 8. Ds C. 
* 16. 8. 4 Em. 8 & 148. )'s C. 
16 |Sun, [26th Sunday after Trinity. I 5 23-27 Dy ll 
17 [M. Hugh Bp. of Lincoln, 6. 1 Stationary, 
18 [Tu. In 8 days of St. Mart. 3 [t. 2.34 DEH 
| 19 [W. [ret.j[16. 5. 6 D 
20 [Th. Edm. K. and Mart. 16. 18. 52 D211 
121 [F. 18. 17. 39 I. 1 ada S & 128. DC. 
22 [Sa. Cecilia. 18. 18. 32 E. tada S & 81S) 'sC. 
| — I. D ad æõ S 
23 un. 271% Sunday after Trinity. 18. 23. 12 D S 
24 M. St. Clement. 20. - din diff. Lat. 11 
25 [Tu. D. / Gl. b. 1743. Cath. In z 1. 1. 52 O enters { 
26 W. [is days of St. Mart. 4 r. Iz 1. 14. 104 Im. e NK 475.) 's C. 
27 [Th. 21. 15. 124 Em. e N & 4, 8. 1's C. 
28 [F. Michaelmas Term ends. [z 7). - © eclipfed, inviſfible. 
| 29 8a. 29. 4. 6 Dad 
= - 30. YÞ Stationary, 
39 |Sun, | Advent Sun. St, Andrews. 
| 3 
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122 1788. II. 
AF 5 
E = TUR 8 8 Zquation| __ 
12 — Longitude. 8 Declin. [of Time Diff. 
0 E in Time. South. Sub. 
8.8 f 
A Q* 8. D. M. 8. H. M. 8. D. M. 8. M. 8. 8. 
1 8. 7. 9. 40. 1014. 29. 26, 6 14.45.29 16. 13, 8 o, o 
2 S4. 7. 10. 46. 29 14. 33. 23, 215. 4.25 16. 13, 8 059 
3 [M. 7. 11. 46. 4314. 37. 20, 6 15. 23. 6 | 16. 12,91 - 
Tu. 12. 46. 5914. 41. 18, $] 15. 41.31 16. 11, 2 i 
4 7 T* 40. $9] 14. 4 $+ 4 25 4 
5 [W. | 7. 13-47-16] 14. 48. 17,8 15. 59-4 | 16. 8,8 7 
. , 
6 Th.] 7.14. 47-35 14+ 49+ 17, 6] 16.17.35 | 16. 5,6 4, 1 
7 J. | 7-15-47- 55| 14+ 53 18,3] 16.35.12 | 16. 1,5] 4,9 
8 Ba. 7. 16. 48. 1614. 57.19, 8} 16.52.32 | 15. 56, 6 57 7 
g un. 7. 17-48-39] 15+ 122,117. 9.35 | 15-5939 | 5, 6 
to M. | 7.18.49. 31156. 5.25, 21. 26. 21 | 15. 44, 3 74 
——— — 7 
11 [Tu. f 7. 19. 49. 2915. 9. 29, 1 17. 42. 48 15. 36, 9 8 
is [W. 7. 20. 49 56 15. 13+ 33» 9 17.58.56 | 15.28, 6 oy 
13 Th. 7. 21. 50. 25115 17. 39, Of 18. 14. 46 15.19, 5 9759 
14 IF. 7. 22+ 50. FF] 15.21.46, 1] 18. 30. 17 | 15. 9,6 10, 8 
15 Ba. 7.23. 51.2715. 25. 53, 5| 18.45. 28 | 14. 58,8 2 
— — — bl 
16 Sur. 7. 24. 52. 115.30. 1,19. . 9 14.47,2 2 c 
17 M. 2. 52. 37 15 24+ 10, 8 IQ. 14. 50 I 4. 34» 7 13,3 
18 Tu. 7.2 53. 14 15 38. 20, 7 19. 29. O 14. 21, 4 145 
19 [W. | 7-27- 53.5315 42. 31, 5 19. 42. 48 | 14. 7, 2 15,0 
20 [Th. 7.28. 64. 3415. 40. 43, 1 | 19. 56. 15 | 13. 52, 2 158 
— _ 7 
21 [F. | 5-2 .“ 15. 8.8. 20. 9,21 | 13. 36, 4 16, 6 
an 39s. . = 15. 65. 20. 22. 6 | 13. 19, 8 17, 6 
23 [n. 8. 1. 56.4 15.59. 2 6 20. 34-20 } 13. 4,3 16,3 
24 [M. 8. 2. 57. 35 16. 3.37, 6 20. 40-24 | 12. 44, 1 19, 0 
25 [Tu. 8. 3. 58. 2416. 7. 53, 2 20.57. 59 | 12.25, 1 
"0.85 HANK I9,7 
'26 [W. | 8. 4. 59.15] 16.12. 9, 6 21. 9. 10 | 12. 5, 4 
25 [Th. 8. 6. o. 7| 16.16.26, 7 21.19.57 | 11.4449 175 5 
28 FF. 8. 7. 1. 16. 20. 44, 5| 21. 30. 20 | 11.247 118 
29 [Sa. 8. 8. 1. 5416. 25. 2,9 21.40.18 | 11. 1,9 ph 
30 Seen 8. wn 2. 50 10. 29+ 22,0 21. 49. 10. 3973 : 
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1788. 123 
8 0 | Rs 
' [Timeofor| THE SUN“ || p,. 
Semidiam, Semi- Hourly Logar. || of the 
Days|paſs? Merid. * Motion. Diſtance. y's Node. 
M. 8. M. 8. NM. 8. S8. D. M. 
I 1. 6,9 16. 11,2 2. 30,4 | 9.996207 8. 9.10 
7 I. 7,0 16. 12,7 | 2. 30, 8 | 9.995554 || 8. 6. 5 
13 1. 8,4 16. 14, | 2.31, 3 9.994951 8. 8. 32 
19 TI. 9, 1 16. 15,2] 2. 31, 7 | 9.994428 [ 8. 8. 13 
251 1. % || 6.16, 3 2. 32, 1 9.993970 l| 8. 7+ 53 
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ECLIPSES of the Sar ELLITES of JUPITER. 


ä 
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I. Satellite. | II. Satellite III. Sate ite. 
Immerſfions. Immerflons, 2 1 
Days. H. M. S. || Days. | H. M. 8. Days. ] H. M. 8. * 
121. 27. 44 | 1 | 10.10. 17 [| 5 | 31:34 46 Im. 
* 3 16. 56. 3 4 23.27.35 6 o. 56. 40 E. 
5 | 10.24-20 [& 8 12. 44. 49 13 1. 32. 12 Im. 
7 4. 52.35 12 2. 1. 64 13 4. 64. 44 E. 
8 | 23.20.48 [KX 15 | 15.18, 51 20 5. 28. 59 Im, 
* 10 | 17.48. 57 19 4+ 35+ 39 20 8. 52. 9 E. 
*12 | 12.17. 5 ||*22 | 17. 52.18 * 27 9. 24. 56 Im, 
I4 6.45- 9 26 7. 8. 51 N27 12. 48. 40 E. 
16 1. 13. 11 29 | 20.25.20 
I7 | 19.4111 
EE TORO IV. Satellite. 
21 8.37. 1 1 | 
e | 1% 8 | 14. 5.32 Im. 
24 | 21. 32. 40 * 8 | 17-56. 3 E. 
X26 | 16, 0.27 25 8. 1,20 Im, 
* 28 10. 28. 10 * 25 11.87.11 E. 
30 4.5. 52 
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Geocentric 
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10. 20. 44 
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11. 14. $6 
11.28.45 
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bj fr but but bat 
V 


[Paſſage] 
Declin. |Merid. 
D. M. H. M. 
Inf. d 20% 21. 

23.338 1.32 
23+ 59 1.31 
24. 1.27 
23-55 | 1-19 
23-16 8 
22. 8 o. 45 
20. 32 o. 18 
18. 42 | 23-41 
17. 4 | 23-15 
16. 2 | 22.57 
15.46 | 22.47 
3 16 NT 21.10 
1. 1N| 21.11 
1.218 21.12 
3.47 | 21-12 
8.12 13 
19.25 817. 2 
20. 27 o. 55 
21.23 o. 49 
22. 12 0. 43 
32-54 | 0-37 
["20. 30NÞ 17. 35 
20. 28 17.12 
20. 28 ] 16. 48 
20. 29 | 10.23 
20. 32 | 16-57. 
. 
11.458 7.57 
11,45 7•33 
11.44 * 9: 
11.41 6. 44 
11.30 6. 20 
19. 38 NJ 17. 57 
19. 38 17.17 
19. 40 16. 35 
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r — | hs 
= 2 | THEM O-Q Ns 
VR |. 
| 28 — Longitude. Latitude. 
— — —̃ 1 
8 : Noon. | Midnight. Noon, | Midnight, | 
— — [- 
a [I. b. M. 8. S. D. M. S.] b. M. S. b. M. 8. 
1 Ida. 8. 20. 6. 52 8. 20. 19. 35 | 1. 6. 0 1. 38. 56 N 
2 [Fan. 9. 2. 28. 229. 8. 33. 30 || 2.10.22 | 2.40. 1 
3 NM. 9. 14.35.48 9.20. 35. 30 3. 7.40 3.33. 1 
4 [Tu. | 9. 26. 33. 18 | 10, 2. 29. 45 || 3.55.58 4. 16. 15 
s [W. | 10. 8. 25. 3010. 14. 21. © [ 4. 33. 46 4. 48. 20 
6 [Th. | 10.20. 17. 16 | 10. 26. 14. 32 | 4. 50. 52 5. 8. 11 
7 F. 11. 2. 13.35 | It. 8. 14. 5456.13.14 5. 14+ 1 
8 [)Sa. 11. 14. 19. 411. 20. 20. 32 F. 13. © Go 7.34 
| g Fan. 11. 26. 37.47 [O. 2. 53. 5 || 4. 58. 32 4+ 45+ 51 
10 [M. o. 9. 12. 51 o. 15.37. 12 || 4.29.33 4. 9. 40 
11 [Tu. | 0.22. 6.20 | 0.28. 40. ＋ 3. 40. 22 3. 19. 46 
12 W. 1. 4 18. 58 1. 12. 2. 1 2. 50. 9 2.17.49 
13 [Th. . 18. 50. 6 | 1.25.42. 2 |} 1.43. 9 1. 6.27 N 
14 F. 2. 2. 37. 40] 2. 9-36.52 || 0.28.45; N| o. 9.53 8 
ts Sa. 2. 16. 38. 54 2. 23. 43. 220. 48. 39 8 1.26. 54 
16 Fun. | 3 Os 49» 48 A» 7 » 57.38 2. 4» O 2.39. 17 
17 N. 3.15. 6. 25 3.22. 15. 41 || 3. 12. 10 3.42. 4 
18 Tu. | 3.29. 24. 50 4+ 6. 33. 55 [ 4. 8.30 431. 2 
19 [W. 4+ 13. 42. 7 4.20. 49. 10 4.49.21 5. 3. 9 
20 [Th. 4.27. 55 5. 459,15 f. 12.17 5.16.38 
21 F. 5. 12. 1. 36 5. 19. 1.48 8. 16. 13 5. Ile 5 
22 Sa. 5.25. 59.48 f ©. 2. 55.13 [ 5. 1.24 4+ 47+ 23 
23 [Sun.] 6. 9. 48. 1 6. 16. 38. 1 || 4. 29. 18 4+ 7.30 
24 M. 6. 23. 25. 1 7. o. 8.54 || 3. 42. 22 | 3* 14-19 
25 |Tu.| 7. 6.49-32 | 7.13. 26. 48 2. 43. 49 2. 11. 22 
26 [W. 7. 20. o. 38 | 7. 26. 30. 56 || 1. 37.25 t. 2. 30 8 
27 [Th.] 8. 2.57.43 | 8. 9.20.55 || 0.27. 78 | o. 8.21 N 
28 [F. | 8.15.40.36 | 8.21. 56.49 || 0.43.20 NI 1.17.31 
29 Sa. 8. 29. 9.42 | 9. 4-19.21 || 1. 50. 28 2.21. 48 
30 [Fun.] 9. 10. 20. 5 f 9. 16.29. 59 || 2.51.14 3.18. 29 
| 
| 
bo = 2 
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rn 
5 |,& | T HE M 0 O N' — 
S * 
2 8 Paſſage Right Aſcenſion. Declindtion 
8 5 Age Merid. | Noon, Midr;/gbt. Noon. Midnight, 
> | > 
Sp. H. M.] b. M.] P. M. D. M. b. M. 
1 Sa. 5 * 54 232. 20 | 266, 2 22. © 8 21.46 8 
3 NM. 7 4. 33 | 28 5. 29 | 291. 43 || 19. 33 18. 22 
4 | Tu. 9.19 | 297-48 | 303-46 || 17. © 15.28 
5 [W. 9 6. 4 | 309. 38315. 24 13. 46 11. 56 
6 |Th. | 10 6.47 | 321. 5 326, 43 10. © 7. 87 
7 F. 11 7.29332. 20] 337. 56 | $+:49 3+ 37 
Sa. 12 8.11 | 343-33 | 349-12 || 1-22 © | 0-55 
g Sen. | 13 3.54 | 354+ 56 0.45 || 3-13 N 5.31 
10 M. | 14 9+ 39 6.4r | 12.45 [ 7.47 10. 0 
11 Tu. 15 10, 27 19. 0 25. 20 12. 7 14. 8 
12 [W. | 16 [11.18] 32. 2 | 38.51 || 15.59 17. 39 
13 Th. | 17 || 12.13 45: 62 3. 5 ||. 19. 6 20. 17 
14 [F. | 18 |} 13-11 «27 | 67.58 || 21.11 21.45 
15 [Sa. 19 [ 14-10 | 75.35 | 83.14 || 21.59 21. 52 
16 [Sen. 20 15. 9 90. $3 98. 30 || 21.24 20. 3 
17 [M. | 21 1 6 | 106. 113.25 || 19.26 17. 5 
18 Tu. | 22 17. I | 120, Si 127.47 || 10. 14 14. 16 
ig W. 23 17. 54 | 134. 45 | 141. 35 12. 9. 46 
20 [Th. 24 || 18-44 | 148-17 | 154-53 || 7-19 4+ 47 
21 |F. | 25 || 19-33 161.25 167. 53 2.10 NI o. 25 
22 Sa. | 26 || 20.22 | 174.20 | 180. 46 3. 18 533 
23 Sun. 27 || 21.12 | 187.13 | 193-43 8. 1 10. 21 
24 [M. | 28 || 22. 2 | 200.16 | 200. 52 || 12.33 14.34 
25 Tu. | 29 || 22. 54 | 213-33 | 220.18 || 16. 23 17. 59 
26 [W. 30 23. 46 | 227. 6233. 57 || 19. 19 20.25 
27 Th. | 1 2 240.49 | 247-41 || 21. 13 21. 44 
28 FE. 2 o. 39 | 254-32 | 201. 1 21. 58 21.56 
29 [Sa. 3 1.30 | 208. 2 | 274.3 21. 36 21. 2 
30 [Sun. 4 2.20 | 281. 7 | 287.28 || 20. 13 19. 10 
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5 | 
8 8 TJ 9 F 
= |= TAE MO ON. Proportional 
= 38 | Semidiameter, || Hor, Parallax. Logarithm. 
5 5 Noon, Moduight.| Noon. |Midnight, 
> | >» |— — 
= = M, 8. | M. 8. | M. 8. M. 8. Noon, | Midn, 
= Sa. 15.13 | 15. 8 $5+49 | 55-31 [5085 | 5108 
2 [an. 16. 3 14. $9 55.1 55.0 5129 | 514 
3 M. | 14-56 | 14-53 || 54-48 | 54-38 | $165 | 517 
4 [Tu.] 14. 51 | 14- 50 54.30 | 54-25 | 5189 | 5195 
5 W. 14-49 | 14-49 [ 54-22 | 54-22 | $199 | 5199 
6 [Th. 14. 50 14. 51 542 54.30 | $19 5189 
7 F. | 14:53 | 14:50 || 54-38 | 54-49 | 517 5163 
8 [Sa. 14. 50 | 15. 3 || 55. 1 [55.15 | 5148 | 5129 
9 |[Sun.} 15, 8 | 15.13 55-32 | 55.50 | 5107 | 5084 
10 [M. | 15.18 | 15.24 56. 10 | 56.31 | 5058 | gcogr 
11 Tu. | 15.30 | 15.35 [ 56-52 | 57.13 | 5004 | 4977 
12 W. | 15-41 | 15447 |} 57-34 | 57-55 | 4951 | 4924 
13 Th. | 1G-62 | 18. 67 58.14 | 58.31 | 4901 | 4880 
14 F. 16. 1 16. 5 568.47 | 59. 2 | 4860 | 4842 
| Ig [Sa. | 16. 8 | 16.11 59. 14 | 59-24 | 4927 | 4815 
16 [Fun.] 16.13 | 16: 14 | 59.31 | 59.36 | 4806 | 480 
12 M. | 16.15 | 16.16 || 59-39 | 59.40 | 4797 47905 
18 [Tu. | 16.15 | 16.14 59. 39 | 59.36 | 4797 | 4800 
| 19 [W. | 16.13 | 16.12 59. 32 | 59.20 | 4305 | 4812 
20 [Th. 16.10 | 16. 8 59.19 | 59-11 4821 | 4831 
21 F. 16. 16. 3 30, 3. | $$. 53 48424853 
22 [Sa. | 16. 015.57 58.43 | 58.32 | 4865 | 4878 
23 [Sun. 15.54 | 15.50 || 58.21 | 58. 8 | 4892 | 4908 
24 M. | 15.47 | 15-43 || 57-55 | 57-41 | 4924 | 4942 
25 [Tu.] 15.39 | 15-35 [57.27 | 57-12 | 4960 | 4979 
26 [W. | 15.31 | 15-27 || 56.57 | 56.42 | 4993 | 5015 
27 [Th. 15.23 | 15.18 56.26 | 56.10 | 5037 [5058 
28 [F. | 15.14 | 15-10 [ 55-55 | 55-49 | 5977 | 5097 
29 |Sa. | 15. 6 | 15. 2 [[ 55.25 | 55-11 | $116 | 5134 
39 [Sun | 14-59 | 14-56 || 54-58 | 54-47 | $152 } 5166 
| | 
| 
1 TEINS TEES 
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| $79 gf ſeb · 4 18 [Er +67 · 68 [FS o || 6E s r g27 +E+Þ [ti 9 1 4gþ [7 8 *& | *xnqoq 
4 · 68 · 6 [Lr · 1 · 15 [ 8 +£5 [1£+$þ++5 [| 2$+$7 908 & » 8 [1 gr 65 [6+ gz · 19 
5 | by 7 | gb -r 61 
rb 1 15 r · ob · ac [bz · 61 +7 r 85 · S8 s 48 47 69 -g1 +67 JoÞ +55 ot [FE FE 2h 
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CONFIGURATIONS of the SarELTITES of JUPITER 
at 6 o'Clock in the Morning. 
I [4-0 =—_ 1 Bo © 55 2. 
*z 2 *3 IP ©) * 4 . ys! 
EF be a 1 as 6 IRE 
FF 10 ONES © bY 3 2 4 
SS | ROY = p 3 2. 3. 2 : 
. SET 5 5 
2 3 20 1 3 5 ö 
8 | * 2. O eB gt k : 
9 ah n 2 2» © 4+ I. 2 gd 
10 | 3-0 we - 00 2 1 
11110 a © 2 3 
12 4 » S . 1 1.0 By 
13 14: 2 I © 2. po: 
14 | „ PIE . T6 2 © 8 gry 2 5 
2 2 8 x. © * 3 825 
16208 n © e an „ 
17 | . 2 4+1 »3 ©) * DEX 
18 1 Jy © 1.264 .£y 8 | 
IQ | 1.0 3 . = 
— f 3 I - © * hy . np 
21 | OR OE TO 8 = pa th = | 
— 1 12 Ss. ITS "Ai | 
Ci, ROLLERS BEE. ” 2 | 
24 | — 2 IS © 5 - 2 
2. r = 
26 |{® — 2. 3 _ 
1 4 ee, Ss a 
28 4 2 ho © ** _ — 2 
— ͤ—— 
30 4. FS. © 5 * a n f 
— — — 4 — * 
J. 8 _ — 7 — 


DECEMBER 


— ÜAùVDWã2m55—6—ͤ ͤ—ñ——ĩ ĩͤ—ñ—‚U—᷑—Iẽ ut: —— 


1788. 133 


13. 14. 30 Em. H X11 8. ) 'sC. 
14. 3-10 den 

16. o. 49 Ddr ad æ S 

16. 1. 414 Da ad S 

16. 5. 49 D. Ss 

18. 21.25 de && 

20. 14. 14 O enters VP 

21, - - 24adC=diff. i 
23. 2. 32 Dad: 

24. 0.14 Yam 

25. 13.17 D 

27. 298m. diff. Lat. 83, 
28. eyM ditf, Lat, 13» 
29. 0.26 D 8 75 


2 2 
8 |S 
E | 
& | e | Sundays, Holidays, 
= | = Terms, &c. 
1 |M. | 75 I 
2 Tu. 
3 |W. | 
4 [Th. 
. 
6 [Sa. Nicholas. 

17 un. ad Sande in Advent, 

8 [M. Conception of V. Mary, 
io W. 

11 Th. 
ta F. 

13 Sa. Lucy. 

14 Sun. d Sunday in Advent. 
* 3 2 
15 NM. 

16 Tu. [O Sap. Camb. T. ends. 
17 W. [Oxford Term ends. 

18 Th. 

19 F. 

20 8a. 

21 Sn. [4th Sunday i. in Advent. 
22 M. [ St, Thomas. 
23 Tu. 

24 W. 

25 Th. |Chr:ifmas-Day, 

26 |F. |St. Stephen, | 

27 Sa. &. Fohn, 

28 Sun. /f Sunday ofrChrifimas: 

29 |M. | [ [nnocents. 

30 Lig ; 

31 W. Silveſter. | 
| 


Phaſes of the MOON. 


D. H. M. 
Firft Quarter 5. 8. 46 | 
Full Moon 12. 19, 22 | 
Laft Puarter = = = - » - 19. 10, 4 | 
New Moon 26. 23.31 | 


| Other Phenomena. 


| | 


— 
D. H. M. | 
1.17.13 DB | 

3. PFL diff, Lat. 42. 
to. 8.4 5 P 
12. 4. 20 Em. 8 & 9, N. 988. 

12. 18. 49 Im. 28 8. » *sC, 


65G 303 Em.{ & X & S. 9's, 
Sm diff. Lat. 8. 
13. 522 Im,» N * 1438. ) *sC. 
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£ | 4 
=} THE 8 1 Equation 
213 Longitude.] R. Aſcen.] Declin. [of Time. Diff. 
= 18 | ia Time. \ South. Sub. 
5 —ů— 1 
S [IS. D. M. 8.] H. M. 8. D. M. 8. M. 8 AIs. 
I IM. 8. 10. 3. 46 16. 33- 41,9 at; 58. 50 8 8 | 1 
2 Tu. 4 8. 11. 4.44 16. 38. 2,1 3 22. 7.42 9. 525 2 11 8 
3 [W. | 8.12. 5 421642. 23, 3| 22-15-59 | 9.2), 8 173 
4 | Th, 8, I 3+ 6. 41 16. 46. 44 8 22. 23. 50 | 9. 2, 9 f +3 9 
ll ? 8. I 4» 7.40 16. 51. 6,8 22.31 15 8. 37, 5 1 
| 5 — 1 2559 
6 |Sa, 8. 15. 8. 40 | 16. 55.29, 3 22. 38-13 8. 11, 6 2 
J [Sun.] 8. 16. 9. 4716. 59. 52, 3 22.44.45 [7.4573 22 
8 896 8. 17. 10. 4217. 415,722. 50. 49 18,4 $4 
9 Tu. 8. 18. 11. 43 17. 8. 393 51 22 56. 26 6. Gly 4 ons 6 
10 [W. 8. 19. 12. 4517. 13. 3, 7 23. 1-30 | 6.23,8 2 
1 85 28,0 
11 Th. | $.20. 13. 4817. 17. 28, 3| 23. 6.19 | 5. 55, 8 a 
12 F. 8. 21. 14. 52 17. 21. 53, 3 23. 10. 35 5. 27, 5 202 
13 [Sa. 8. 22. 15. 5617. 26.18, 6 23, 14.23 | 4-58, 9 J 25 
I4 | dun. 8. 23 · 17. 1 I 7» 30. 445 2 23. I 7. 43 4. 29, 9 295 oO. 
15 [M. 8. 24. 18. 6117-35-10,0| 23.20.35 | 4. 0,7 29, 2 
| r PP ee e 
16 Tu. 8. 25+ 19. 12 17 39+ 3 50 23. 22. 58 3.31, 3 6 
17 W. 8. 26. 20. 19117 44. 2,2 23.24. 53 25 177 29, 
18 [Th. | 8. 27.21. 27 17. 48. 28, 6 23. 26. 20 2. 31, 9 29, © 
19 F. 8. 28. 22. 35 I 7» 52. 35» 2 23» 27+ 19 „ 13 9 3050 
20 Sa. | 8. 29. 23. 4417.57. 21,9 23.27. 50 1. 37,9 39% 
e 3 AO, m_— 
21 [Can. 9. 0.24 5418 1.48, 7| 23.27. 53 1. 1,830, 1 
22 M. wh 1. 26. 5 18. 6. 155 5 23» 27. 28 | o. 31, 7 305 
23 |Tu. 9. 2.2. 1018. 10. 42, 2 23.26.34 | 0. 1, 30 
24 [V. | 9. 3.28.2818. 15. 8,9] 23.25.11 Add. 28, 4 30, 
25 [Th. [ 9. 4.29. 4018. 19-35, 5 23-23-20 | 0. 58, 4 8 
IP 2959 
26 F. 9. 5. 30. 5318. 24. 2, 0 23. 21. Ia | 
27 |Ia, 9. 6.32. 6 18. 28. 28, 4] 23-18.14 | 1. 58, o fs | 
28 Fun. 9. 7+ 33.19 18. 32. 547 6 23» 14 59 | 2+. 27) 6 205 4 
29 [M. | 9. 8. 34. 3218. 37. 20, 6 23.11.16 2. 57, 0 20 4 
30 [Tu. | 9. 9.35.4518. 41. 46,3 23. 7. 5 | 320, 1 Sg 
| 285 8 
31 W. 9. 10. 36. 5818. 46. 11, 7] 23. 2-26 354,9 


—— 


III. DECEMBER 1788. 135 
7 
Time of O's T H E 8 U N 9 Place 

| Semidiam. || Semi- { Hourly | Logar, || of the 
$|)atss Merid. diameter Motion. Een D's Node. 
7 ©. 4.410 

16. I 715 S & 3» 32 3 9. 993560 8. 7 34 

16. 18,0] 2. 32, 5 9.993202 8. 7.15 

16. 18, 5 2. 32,7 9.992920 8. 6. 56 

16. 19,0 | 2+ za, 9.992754 [ 8. 6.37 

10. 19,2 J 2. 32, 9. 9920068 8. 6. 18 


u. . e | III. Satellite. 


—_ — 


Iumerfons. | 
Days. H. M. 8. 6 Days. H. M. 8. 
* 3 9. 41. 48 * 4 | 13.20.20 Im. 
6 | 22.58. 5 X 4 | 16. 44. 36 E. 
* 10 | 12. 14. 23 N11 17. 15. 24 Im. 
1. 30. 43 11 20. 40. 16 E. 
X17 | 14-47. 2 18 el 17 Im. 
4+ 3-2 19 | 0435-44 E 
X24 | 17-19. 44 26 I. 5. 9 Im. 
28 6. 36. 10 26 4-31. 8 E, 
31 | 19. 52.40 ' 


— 


IV. Satellite. 


12 1. 
12 5. 
28 | 19, 
28 | 23 


3 
48 Im. 
3 


8 Im. 
6 E. 


6 E. 


—_ - 2 


— 


— 
— 


£> E — 
— #4 X — 


y ry S» Ie 


- Br + Lo 
9 


1 
8 — 


— — —— mn 
IS _ VB HES — vs — 
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IV. 


8 


Tus FLA N ETS 

| Heliocentric || Geocentric Paſſage} 

aye Declin 1 | 

| Tong. | Lat. Long. Lat. 1” Meri. 

| S. B. M. B. II. FS. B. M. P. NM. D. NM. II. M. 

— or. How HE TY UN 

l 4+ 1. 59 | 6.48N 7-22. 7 | 2.40N 15.458 22. 45 

| 4 | 4.18. 237. © 7-23. 8 | 2.38 16. 1 22.37 
75. 3-20 | 6.41 7. 2518 | 2.27 10. 44 2. 34 
10 | 5. 16. 55 | 6. © 7. 28. 14 | 2+ 9 17.41 22.33 
i3 | 5.29. 15 | 5. 6 8. 1.42 1.48 18.45 22.34 
16 6. 10. 324. 4 8. 5. 31 1.26 19. GI 22. 37 
19 | 6.20.57 | 2.57 8. 9.30 | 1. 2 20. 54 | 22. 41 
22 | 7- O-41 | 1-50 8. 13.49 | 0.38 21.51 | 22. 46 
25 | 7- 9.52 | 0.44N|| 8.18. 9 [o. 15 N 22.4r | 22.5: 
28 | 7.18.40 | 0.20 8 8.22.35 | 0. 7 9 || 23.22 | 22: 57 
31, | 7-27. 10.| 1-23 8.27. 5 | 0.28 23.54 | 23«- 2 
C LY ENUS. 

1 | 421-16 | 3. 6N || 6.28. 4 | 2.12N|| 8.458 21.14 
7 &. Is 1 | 3-16 7. F. 112. 14 11. 9 21 181 
13 65. 10.47 | 3-23 7-12.21 | 2.13 13.27 21. 16 
19 5. 20. 31 3-22 | 7. 19.35 | 2. 8 15.36 | 21.18 
26 | 6. o. 15 | 3.16 7. 26. 522. o || 17.32 | 21.21 
2 : MAR 5. d 27% 17 

7 8. 21.49 1. 28 8. 17. 6 o. 378 23.2788 0. 30 
71 8.25.14 | 1. 7 8. 21. 34 | 0. 40 23. 52 0.23 
13 8. 28.40 | 1. 12 8. 26. 4 | 0. 43 84 7 o. 16 
19 9. 2. 8 1.17 9. o. 37] 0. 46 24.14 o. 10 
25 9. 5. 39 | 1.22 9. $.11 | 0.49 24.11 9. 3 

* eee e N S Fees | 
1 | 3-21-16 | 0.17 N 3.29.29 | 0.20N || 20. 36 N 15.30 
7 | 3-21-46 | 0.18 3.29. 7 | O«21 20. 42 18. 2 | 
I3 3.22.15 | 0.19 3.28. 329 | 0.22 20. 48 14.34 
19 3.22. 4590. 19 3.28. 5] 0.23 20. 56 14. 8 
25 | 23.14.22 3-27.20 | 0.24 21. 6 13. 36 
2 h - MI 0 £& No 5 
111. 10. 37 | 1-53 8 || 11. 4. 48 | 1.52 8 || 11. 30 8 5. 54 
711. 10. 481. 53 11. 5. 5 15 61 11. 23 5.29 
1311. 11. © | I. 54 11. 5. 261. 51 11 ts 5. 44 
19 11. 11. 12 | I. 54 11. 5. 40 | 1. 50 11. 4+ 39 
25 | II. 11.23 11. 6. 15 | I. 50 10. 56 | 4-14 

EORGIAN. 0 
4+ 4. 40 | 0.36 NI 19. 42 NJ 15. 52 
4. 4. 26 | 0. 37 19.40 | 15. 8 
4. 4. 70.37 | 19. G1 14.22 
4+ 3-45 | 9-37 19.50 | 13-30 
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: 
2 
0 
— 


1 
= 2 THE N O o N 
= |= | | 
2 42 Longitude. Latitude. 
3 . 
EO Noon. Midnight, Noon, Midnight. 
= 0-6 ). NI. S. D. M. S. D. M. S. P. M. 8. 
1 INM. 31. 9. 28. 30. 59 || 3.43. 24 N 4. 
2 Tu. 28. 10. 10. 25. 5 || 425. 4. 
3 [W. 20. 10. 22. 10. 21 [ 4+ 55. 5. 
4 IR. 12. 11. 4» 8. 53 Go 12. 5. 
5 F. 7 11. 10. 7.21 || 5. 10. 5. 
6 8a. t. 22. 10. I1. 28. 16. 30 || 5. 719 4+ 
7 Fun.] o. 4-26 O. 10. 40. 52 || 4+ 43+ 42 4. 
8 NM. o. 17. 0. o. 23. 24. 30 || 4+ 6. 3. 
9 Tu. ] 0.29. 54. I. 6. 30. 33 3.15. 2. 
to W. 4,13. 12, 1. 20. o. 482. 12+ I. 
it In. I, 55 2. 3. 55. 10 Is. O. O. 
12 F. 2. 0. 2. 18. 11.23 || 0+ 17. o. 
13 Sa 2.25%. 26. 3. . 44-55 || 1+35 2. 
Str 3. 6. 3. 17. 29. 1 2.48 3. 
M. 3.24. 53. 4 4. 17. 8 j|- 3+ $f 4+ 1 
Tu. 4 9.39. 4.17. 1. 1 438 4+ 
W. 4. 19. 5. 1. 34.445, © 5. 
Th.] 5. 8. 46. 5. 15. 63.44 [515 Go 
F. 5. 22. 66. 9.29. 55.28 || 5+ 4 4. 
Sa. 6. 6. 49. 6. 13. 38. 58 || 4.35 4 
Sun.] 6. 20. 23. 6. 27. 4. 40 [ 3.52. 
M. 7. 3.41. 7. 10. 13. 48 || 2+ 56. 
Tu. | 7. 16. 42. 7. 23. 8. 5 1. 53. 
W. 7. 29. 30. 8. 5. 49. 22 [0.45 
Th.] 8. 12. 6. 8. 18. 19. 17 || 0. 23. 
F. 8. 24. 30. 9. O. 39. 11 1.30. 
[Sa. 9. 6.45. 9. 12. 50. 29 || 2+ 32. 
Sun. 9 53. 9. 24. 53. 65 || 3-26. 8 
M. „ 0. £3 10. 6.51.20 [ 4. 10. 19 
Tu. 10. 12. 48 IO. 18. 44.23 | 4+ 43+ 12 
31 W. 10. 24.39.54 11. o. 35. 16 | Go 3.42 
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E E Tut  M- ©: N*s8 
- . . . 
2 | £ [Paſſage Right Aſcenſion. Declination. 
E Age. Merid. Noon. Midnight, | Noon, Midzight. 
2 | 2 |— —|———||—— 
& [p. H. M.] D. M.] D. M. D. M. D. M. 
1 INM. 8 | 27 293. 41 | 299. 46 17.55 8 | 16.28 8 
2 [Tu. 3+ 52 | 305+ 44 | 311.34 14 52 13. 7 
3 JW. 7 4.35 | 317-18 | 322.58 || 11-15 ge 17 
4 [Th. Bl 5-17 | 328-34 | 334 7 || 7-273 5 5 
5 F. | 9 $58 | 339-39 | 345-12 2. 53 8 [ 0-39 8 
6 [Sa. | 10 6. 39 | 350-47 | 356-27 1. 36 NI 3. 51 N 
7 Suu. 11 «22 * 11 : 8, 3 6. 6 8. 19 
8 [M. | 12 7 14. 4 20. 15 || 10.28 12. 32 
9 [Tu. 13 8. 56 | 26.38 | 33.14 14. 30 16. 18 
to W. | 14 || 9.40 | 40. 3 47. 61. 56 19. 20 
11 [Th. 15 |] 10.45 54.22 61. 50 || 20. 28 21. 19 
12 [F. | 16 || 11.44 | 09. 29 | 77-15 || 21.50 22. 0 
13 [Sa. | 17 || 12-44 { 85. 5 92. 57 || 21.48 21.13 
14 [an. | 18 || 13.44 | 100.46 | 108. 30 || 20. 16 18. 59 
15 M. | 19 || 14-42 | 116. 6 | 123.33 || 17.23 15. 30 
16 Tu. 20 15. 38 | 130.50 | 137. 57 || 13-22 11. PW J 
17 [W. | 21 16.31 | 144+ 55 | 151.43 36 2 
18 [Th | 22 || 17.21 | 158.25 | 165. 0 325 0.46 N 
19 [F. | 23 ||] 18.10 | 171.31 | 177. 59 1. 51 4. 26 8 
20 [Sa. | 24 || 18.58 | 184.26 | 190. 53 6. 56 9. 19 
21 Sun 25 19. 47 197 21 203. 51 11. 33 | 13. 38 
22 [M. 36 || 20.37 | 210.24 | 217. 1156. 32 17. 13 
23 [Tu. 27 || 21.28 | 223.40 | 230.23 || 18.49 | 19.52 
| 24 [W. 28 || 22.19 | 237. 8 | 243. 53 || 20. 48 21.29 
25 [Th. 29 [ 23-11 | 250.39 | 257.23 21. 53 22. © 
26 F. I 8 264. 5 270. 42 || 21« 51 | 21.26 
27 [Sa. 2 o. 1 277. 14 K 39 || 20.46 19. 51 
28 [Sun | 3 0.48 | 289. 57 | 296. 7 || 18.44 17. 24 
29 [M.. 4 1. 34 | 302.10 | 308. © || 15. 54 14.15 
30 [Tu] 5 2.18 | 313. 55 319.37 || 12-27 10. 32 
x | 3! W. 6 3. © 325. 15 330. 49 8. 32 | 6, 27 
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5 7 9 
* = Tux M O O N's Proportional 
» | 2 | Semidiameter. || Hor. Parallax. | Logarithm. 
S 5 Noon. Miduight.] Noon. |Midnight. 
218 | — * 
= A M, 8. M. 8. M. 8. M. 8. | Noon. Miau. 
\ 1 IM. | 14-53 | 14-51 [ 54.37 | 54.29 | 5179 [5190 
2 |Tu.| 14-49 | 1448 542 54-19 | 5198 | 5203 
3 [W. | 14.48 | 14-48 54 1 54-18 | 5205 | 5205 
4 [Th. | 14-49 | 14: 50 54.21 | 54-26 | 5201 | 5194 
5 F. 14-52 | 14-55 || 54-35 | 54:46 | $182 | 5167 
6 [Sa. 14+59 | 15+ 4 55. © | $5+16 | 5149 | 5128 
7 [PPun,| 15. 9 | 15-14 || 55-35 [55,56 | 5103 | 5076 
8 M. | 15.20 | 15-27 56. 18 | 50.42 | 5048 | 5017 
g |Tu. | 15.34 | 15+41 || 57- 7 | 57-33 | 4985 | 4952 
10 [W. | 15.48 | 15-55 || 57-59 | 58-25 | 4919 | 4887 
11 {Th.| 16. 2 | 16. 8 58.49 | 59-12 | 4858 | 4830 
12 [F. | 16.14 | 16.19 [ 59.33 | 59-52 | 4804 | 4781 
13 Sa. 16.23 16. 27 60. 8 | 60.21 4761 | 4746 
| 14 Sun.] 16.29 | 10.30 60.30 | 60.34 | 4735 | 4730 
15 M. | 16.31 | 16.30 [ 60.35 | 60.32 | 4729 | 4733 
16 [Tu. | 16.28 | 16.26 | 60.26 | 60.18 | 4740 | 4750 
17 [W. | 16.23 | 16-19 || 60. 6 | 59.53 | 4764 | 4779 
18 [Th. | 16.15 | 16.10 59.38 | 59-21 | 4798 | 4819 
19 F. 16. 6 16. 1 59. 4 | 58.46 | 4839 | 4861 
20 [Sa. 15.56 | 15-51 58.27 | 58. 8 | 4885 | 4908 
21 [Sun | 15.46 | 15-41 $7+ 50 | $7+32 | [4931 | 4953 
22 |M. | 15.36 | 15-31 || 57-15 | 56. 58 | 4975 | 4996 
23 [Tu.] 15.27 | 15-23 50.42. | 56.26 | 5017 | 5037 
24 [W. | 15.19 | 15-15 56.11 | 55.56 [5056 | 5076 
25 [Th. 15.12 | 15 8 [ 55.42 | 55-29 | 5094 | 111 
a6 i, ig. 41. | 55-16 | 55. 5 | 5128 | 5142 
27 [da. 14.58 | 14:55 [ 54-54 | $4:44 | $157 | $170 
28 [an.] 14-52 | 14:50 || 54-35 | 54:27 | $182 | 5193 
| 29 [M. | 14-48 | 14447 [54.20 | 54-15 | $202 | 5209 
30 [Tu. | 14.46 | 14-45 $4 11 | $4- 9 $214 | $217 
31 [W. | 14-45 | 24-46 [ 54 9 | 54-20 | 5217 | garg 
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EXPLANATION and USE 


OF THE | 


FF 


CONTAINED IN THE 


ASTRONOMICAL and NAUTICAL EPHEMERITS. 


T may be proper firſt to premiſe, that all the Calculations of the 
. rangi are made according to apparent Time by the Meridian 
of the Royal Obſervatory at Greenwich: And the Sun's, Planet's, 

and Moon's Places, with the Particulars depending on them in the 

IId, IVth, Vth, Vith, and VIIth Pages of each Month, are computed 

to the Inſtant of apparent Noon, or that of the Sun's Center paſſing 

the Meridian of Greenwich, 


Apparent Time, at any Place, is that deduced immediately from 


the Sun, whether from the Obſervation of his paſſing the Meridian, . 


from his Altitude obſerved at a Diſtance from the Meridian, or from 
his obſerved Riſing or Setting. This Time is different from that 


ſhewn by Clocks and Watches well regulated at Land, which is 


called equated or mean Time. This will be explained when we come 
to treat of the Equation of Time, 

The Day is here ſuppoſed, according to the Method of Aſtronomers, 
to begin at Noon, or 12 Hours later than the civil Day of the ſame 
Denomination, and to be counted up to 24 Hours or the ſucceeding 
Noon, when the next Day begins. Thus the Day of the Month 
and the Hour of the Day are the ſame in this Method as in the civil 
Account at Noon, and 2 Noon till Midnight; but from Midnight 


till Noon they differ; for whereas in the civil Account a freſh Day 


is ſuppoſed to begin at Midnight, and the Hours to begin over 
again, in this Method the Day 1s ſtill continued beyond Midnight, 
and the Reckoning of the Hours is continued up to 24. Thus 
the Diſtances put down to January 10, 15 Hours belong to January 
x1 at Three in the Morning by Civil Reckoning. 

There are XII. Pages for every Month. The firſt Column of the 
firſt Page of each Month contains the Dy of the Month ; the ſecond, 
the Day of the Week expreſſed conciſely by the initial Letter or 
Letters, Sun. ſtanding for Sunday, M. for Monday, Tu. for Tueſ- 
day, W. for Wedneſday, Th, * Thurſday, F. for Friday, and Sa. 


— 
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for. Saturday: the third Column exhibits the Sundays and. Feſtivals 
of the Church of England, and other remarkable Days : The laſt 
Column ſhews at Top the Moon's Phaſes, or the Times of New and 
Full Moon, and of the firſt and laſt Quarter or two Quadratures with 
the Sun: Beneath are contained miſcellaneous Phænomena, namely, 
Eclipſes of the Sun and Moon, and Occultations of Planets or fixt 
Stars not leſs than the fourth Magnitude, by the Moon, as they ſhould 
happen at G,venwvich by the Tables; the Conjunctions of the Moon 
with all Stars not leſs than the fourth Magnitude, which can be Oc. 
cultations any where on the Globe, between the Latitudes of 609 
North and 40® South: The Entrance of the Sun into the ſeveral 
Signs, and any other remarkable Phænomena. 

The Stars are expreſſed by Bayer's Characters of Reference, The 
Conjunction of the Moon or a Planet with a Star is denoted by pre- 
fixing the Character of the Moon or Planet to that of the Star, the 
Time of the Conjunction being placed immediately after. The Caſe 
is the ſame with reſpect to the Occultation of a Star or Planet by the 
Moon, only this is further diſtinguiſhed by the Addition of Im. or 
Immerſion, to fignify the Diſappearance behind the Moon ; and Em, 
or Emerſion, to fignify the 2 of the ſame. Thus 
8%.) 8 V9 10". 22), fignifies that the Moon will be in Conjunction 
with the Star 9 v5 on the Eighth: Day at 160. 227, excluſive of Pa- 
rallax: And 10%) H Im. q. 14'. Em, 10. 23“ fignifies that the 
Moon will eclipſe nN on the roth Day, the Immerſion being at 
9*. 14, and the Emerſion at 10*, 23', apparent Time at Greenwich. 

The Occultations ſet down are thoſe only viſible at Greenwich ; 
the Circumſtances of which will commonly not differ very widely in 
moſt Parts of the Kingdom ; but in very diſtant Places they will 
differ very much, owing to the Change of the Moon's Parallax, or 
it may become no Occultation at all : The like may be ſaid of Eclipſes 
of the Sun. 

An Eclipſe of the Sun, or Occultation of a fixt Star by the Moon, 
if obſerved in a Place' whoſe Latitude and Longitude are well de- 
termined, may be applied to the Correction of the Lunar Tables; 
but if made in a Place whoſe Latitude only is well known, may be ap- 
plied to the Determination of the Longitude of the Place ; but for 
this Purpoſe an accurate Calculation muſt be made of the Moon's Pa- 
rallaxes in Longitude and Latitude, which makes this Method of 
fettling the Longitudes of Places, though a very accurate one, lefs 
convenient in uſe for Perſons not much verſed in aſtronomical Cal- 
eulations. However, this ought not to diſcourage Travellers or 
Mariners from endeavouring to make theſe Obſervations as often and 
as carefully as poſſible, when they ſhall happen to be at any Place 
whoſe Longitude they have Reaſon to think has not been well ſettled; 
fince the neceſſary Calculations may be made at any Time afterwards 
by themſelves, at Leiſure, or referred to the Skill of Aſtronomers 


and Mathematicians, 


* 2 


On, AY , c , Jo 


Go BY jaws bu WE 
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Eclipſes of the Moon are not liable to this Inconvenience ; the 
Longitude of any Place, where the Eclipſe has been obſerved, being 
deduced immediately by taking the Difference of the Time of the Ob- 
ſervation and that ſet * in the Ephemeris, and converting it into 
Degrees, at the Rate of 15 to One Hour, &c, or more briefly by 
Table XIV. page 38 of the 2d Edition of the Tables requiſite to be uſed 
with the Ephemeris. But, as the Beginning or Ending of an Eclipſe 
of the Moon cannot be generally obſerved nearer than One Minute, 
and ſometimes Two or Three Minutes of Time, the Longitudes of 
Places cannot be certainly determined by this Method from a fingle. 
Obſervation of the Beginning or End nearer than a Degree, Even 
this Point of Exactneſs will often be of great Service. If both the 
Beginning and End of the Eclipſe be obſerved, a greater Degree of 
Exactneſs will be attained. 

The Conjunctions of the Moon with the Planets, or fixt Stars not 
leſs than the fourth Magnitude, which may prove Occultations in 
ſome inhabited Parts of the Globe, are evidengly deſigned to inſtruct 
Mariners or Travellers to look out frequently for ſuch Obſervations ; 
which if they happen to prove Occultations, and are carefully ob- 
ſerved, will afford a certain Means of determining the Longitude of 
the Place of Obſervation. 

The Two firſt Columns of the Second Page of the Month contain 
the Day of the Month and Week as before; next follow the Sun's 
Longitude, right Aſcenſion in Time, Declination, and the Equation 
of Time with 1ts Difference from Day to Day. 

The Longitude of the Sun is made uſe of in moſt of the ſucceeding; 
Calculations of the Ephemeris, and may ſerve either to verify them, 
or to make other ſimilar Calculations at a different Time of the Day. 
Particularly it may ſerve, with the Help of the Moon's Longitude, to 
find the Diſtance of the Moon from the Sun at any Time, independent 
of the Diſtances contained in the VIIIth, IXth, Xth, and XIth Pages 
of the Month. To find the Sun's Dongitude at any Time different from 
Noon, Proportion muſt be made according to its daily Increaſe: Say- 
ing, as 24". is to the Hour from Noon reckoned by the Meridian of 
Greenwich, ſo is the daily Variation of the Sun's Longitude, to a 
fourth Number; which added to the Sun's Longitude at the preced- 
ing Noon, gives the true Longitude at the given Time. 

If the Time given be that of a Meridian different from Greenwich, 
it muſt be firſt reduced thereto, by adding or ſubſtracting the Difference 
of Longitude turned into Time (at the Rate of One Hour to 159. and 
One Minute of Time to 1 5 Minutes, or more briefly by Table XIV. 
Page 38, of the Regui/ite Tables) according as the Place is to the Weſt 
or to the Eaſt of Greenwich, Example: Suppoſe any one ſhould want 
to know the Sun's Longitude, January 19, 1767, at 4". 25”, being in 
21. 15. Longitude Eaſt of Greenwich, The Difference of Longi- 
tude turned into Time is 10. 250. which ſubſtracted from 4". 350. be- 
cauſc the Place 13 Eaſt of nes leaves 3*, 10“, for the Time re- 
4 2 | 
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duced to the Meridian of Greenwich. The Sun's Longitude the preced- 
ing Noon is 9'. 29*. 18“. 2”, and the following Noon is 10#. 0%. 19“. 4“. 
the Difference is, 19. 1'. 2”, or 61“. 2”, the daily variation, Then 
ſay, as 24. is to 30. 10“, ſo is 61.2”, to 8“. 3“ which added to 
| of. 299. 18“, 2”, the Sun's Longitude on the preceding Noon, gives 

. 29. 26“. 5”, the Sun's Longitude at the Time given. In like 

Manner any other of the following Articles is to be found by the 
| Help of the Ephemeris. 
| he Sun's Longitude ſerves alſo to compute the Aberration of the 
| fixt Stars and Planets. 

The Sun's right Aſcenſion in Time is uſeful to the practical Aſtro- 

. nomer in regular Obſervatories, who adjuſts his Clocks by ſidereal 
4 Time. It is alſo uſeful to him for converting apparent into fidereal 
ö Time; as ſuppoſe that of an Eclipſe of Jupiter's Satellites, in order to 
know at what Time it 2 be expected to happen by his Clocks: For 
this Purpoſe the Sun's right Aſcenſion at the preceding Noon, together 
with the Increaſe of * Aſcenſion from Noon, mult be added to the 
apparent Time of the Phænomenon ſet down in the Ephemeris. 

The Sun's right Aſcenſion in Time ſerves alſo to compute the ap- 
parent Time of a known Star's paſſing the Meridian: Thus, ſubſtract 
the Sun's right Aſcenſion in Time at Noon from the Star's right Af- 
cenſion in Time, the Remainder is the apparent Time of the Star's 
paſſing the Meridian nearly; from which the proportional Part of the 
daily Increaſe of the Sun's right Aſcenſion for this apparent Time 
from Noon being ſubſtracted, leaves the correct Time of the Star's 
paſſing the Meridian, | 

Hence the apparent Time may be found from an obſerved Altitude 
of a known fixt Star, ſuppoſe one contained in Page 7, of the Requifite 
Tables; as will be explained hereafter. 

The Sun's right Afenfion in Time 1s alſo uſeful for computing the 
Time of the Moon and Planets paſſing the Meridian, as will be ſhewn 
under their proper Articles. 

The Sun's Declination is neceſſary to find the Latitude, whether 
at Sea or Land, from the Meridian Altitude obſerved; it is alſo 
requiſite for finding the Latitude from Two Altitudes obſerved with 
the Interval of Time meaſured by a Watch ; it ſerves for computing 
the Sun's Azimuth, having his Altitude and the Latitude of the Place 

iven, in order to find the Variation of the Compaſs ; it is required, 
Jointly with the Latitude of the Place and the Sun's horary Angle, to 
compute his Altitude, if neglected to be obſerved at the Time of taking 
the Moon's Diſtance from the Sun for finding the Longitude, being 
uſeful to facilitate the Calculation of the Effect of Refraction and 
| Parallax upon the Diſtance ; it is alſo neceſſary to calculate the 
l | apparent Time from an obſerved Altitude of the Sun at a Diſtance from 
| the Meridian, the Latitude being given ; or to compute the Time 
of the Sun's Setting or Riſing; which, though a leſs accurate Method 
than rhe former of” obtaining the Time, may yet be uſeful when that 


cannot be had. For any of theſe Purpoſes the Sun's Declination muſt 
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1 
be found to the Time given nearly reduced to the Meridian of Gren- 
wich, making Proportion according to the daily Increaſe or Decreaſe, 
— oM Manner as was ſhewn with reſpect to the Sun's Longi- 
tude. 

The Equation of Time is a Correction, which added to or ſub- 
ſtracted from the apparent Time (according to its Title at the Top of 
the Column) gives equated or mean Time, or that which ſhould be 
ſhown by a good Clock or Watch. Apparent Time is that which 
rakes its Beginning from the Paſſage of the Sun's Center over the 
Meridian of any Place; and had the Sun no Motion in the Ecliptic, 
or was his Motion reduced to the Equator or in right Aſcenſion 
uniform, he would always return to the Meridian after equal Intervals 
of Time. But his apparent Motion in the Ecliptic being continually 
varying, and his Motion in right Aſcenſion being rendered further 
unequal on account of the Obliquity of the Ecliptic to the Equator, 
from theſe Cauſes it arifes that the Intervals of his Return to the 
Meridian become unequal, and the Sun will gradually come too flow 
or too ſoqn to the Meridian for an equable Motion, ſuch as that of 
Clocks and Watches ought to be. 

This Retardation or Acceleration of the Sun's coming to the Meri- 
dian is called the Equation of Time, and 1s contained in the laſt Co- 
lumn but One of Page II. and when applied according to its Title 
to the apparent Time, or that deduced immediately from the Sun, gives 
the mean or equated Time, whence the Error of a Clock or Watch 
may be found, and, if required, it may be corrected. 

f it be propoſed to convert mean Time into apparent, this is done by 
a contrary Proceſs, * applying the Equation of Time to the mean 
Time given, with its Title or Sign changed; zz, ſubſtracting inſtead 
of adding, and adding inſtead of ſubſtracting. 

The Leuten of Time being ſet down in the Ephemeris for Noon 
at Greenwich, Proportion muſt be made, according to the daily 
Difference, to find what it ſhould be at any given Time reduced to the 
ſame Meridian, as in the preceding Articles, The laſt Column of 
this Page, containing the daily Differences of the Equation, is deſigned 
for this Purpoſe. 

As often as it may be required to make any Calculations from 
aſtronomical Tables, and the Time given be apparent Time; it is 
neceſſary firſt to apply the Equation of Time thereto to convert it into 
mean Time, the Tables being diſpoſed according to mean Motions, 
Thus the Articles contained in the Ephemeris anſwering to Noon 
were computed to of. increaſed, or 24 Hours of the preceding Day 
diminiſhed, by the Equation of Time: And the Moon's places ſet 
down for Midnight were computed to 12. increaſed or diminiſhed by 
the Equation of Time. 

What has been ſhewn concerning the Equation of Time chiefly 
reſpects the Aſtronomer, the Mariner having nothing to do with it in 
computing his Longitude from the Moon's Diſtances from the Sun 


and Stars obſerved at Sea with the Help of the Zphemeris, all the 


E 
Calculations thereof being adapted to apparent Time, the ſame which 
he will obtain by the Altitudes of the Sun or Stars in the Manner 
hereafter preſcribed. 

But if Time-keepers ſhould be brought into Uſe at Sea, the apparent 
Time deduced from an Altitude of the Sun muſt be corrected by the 
Equation of Time, and the mean Time found compared with that 
ſhewn by the Watch ; the Difference will be the Longitude in Time 
from the Meridian by which the Watch was ſet, as near as the Going 
of the Watch can be depended upon. 

The Equation of Time 1s computed in the Manner explained in my 
Remarks 2 that Subject, in the Philoſophical Tranſactious, Vol. liv. 

ge 342, for the Year 1764 ; namely, by taking the Difference of the 
Suns true right Aſcenſion, and his mean Longitude corrected by the 
Equation of the * in right Aſcenſion, and turning it into 
Time at the Rate of 1“. to 18. Sc. The Equation of Time will be 
additive or ſubſtractive as the Sun's true right Aſcenſion is greater 
or leſs than his mean Longitude. 

The Semidiameter of the Sun, Page III. is neceſſary to reduce the 
obſerved Altitude of his upper or lower Limb to that of tht Center; 
alſo to reduce the obſerved Diſtance of the Moon's neareſt Limb from 
the Sun's neareſt Limb to the Diſtance of the Centers. It is alſo uſeful 
to Aſtronomers to verify or aſcertain the Exactneſs of the Scale of their 
Micrometers, by Compariſon with the Meaſure of the Sun's horizontal 
Diameter. This Practice is particularly uſeful in ſolar Eclipſes, when 
the Diſtance of the Cuſps or the Verſe Sine of the uneclipſed Part has 
been meaſured with the Micrometer. The Semidiameters of the Sun 
in Mayer's Tables, on which all the Calculations reſpecting the Sun 
and Moon are made, ſuppoſe the Semidiameter at the mean Diſtance 
to be 160. 2“, 8. which Mr. Mayer ſays he deduced from above 130 
Obſervations taken with his Six Feet mural Quadrant, which ſeemed 
to him not ill adapted to the Purpoſe. It may not be amiſs to take this 
Opportunity to remark, that the Quadrant here mentioned was given 
to the Univerſity of Gottingen by his late Majeſty, and was made by 
that ingenious Artiſt the late Mr, John Bird after the Model of the 
Eight Feet mural Arch, which he finiſhed for the Royal Obſerwato 
at Greenwich, and put up there in the Year 1750. Mr. Mayer no 
his Obſervations with his Six Feet mural Arch, from the Year 1756, 
to the Time of his Deceaſe ; with it he ſettled the mean Obliquity of 
the Ecliptic to the Beginning of the Year 1756, at 23%. 28'. 16”, 
which Dr. Bradley ſettled by his Obſervations, reduced to the Year 
1750, at 23%. 280. 18“. The Difference is agreeable to what ought 
to ariſe from the gradual Diminution of the Obliquity of the Ecliptic 
at the Rate of about & a Second in a Year, The ſame Inftrument he 
alſo uſed in ſettling the Elements of his ſolar Tables; and it is moſt 
probable that with the ſame he ſettled his Table of Refractions at the 

nd of his ſolar Tables; the Agreement of this Table with Dr. 
Bradley's, ſee Page 1ſt of Reguifite Tables (being both ſuited to the 
fame Temperature of the Air) is ſo great, that they ſeem rather like 
One and the ſame than Two different Tables. 


E 3 
The Time of the Sun's Semidiameter paſſing the Meridian, ſerves to 
reduce an Obſervation of a Tranſit of the preceding or ſubſequent 
Limb over the Meridian to that of the Center, when only One was 
obſerved, It ſignifies a Portion of apparent Time, or even mean 
Time, the Difference being abſolutely inſenſible upon ſo ſmall an inter- 
val, It is found thus: Increaſe the Sun's Semidiameter in the Ratio 
of the Cofine of his Declination to the Radius, to find his Semidiameter 
in right Aſcenſion, which turned into Time at the Rate of 17 to 15". 
and 1” to 15”, gives the Time required. The Sun's Semidiameter in 
right Aſcenſion is readily found by adding the Log. Coſine of his De- 
clination to the logiſtic Logarithm of his Semidiameter, the Sum is 
the logiſtic Logarithm of his Semidiameter in right Aſcenſion ; which 
divided by 15 gives the Time of his Semidiameter paſſing the Me- 
ridian. If the Clock by which the Obſervation is made be regulated 
according to the fidereal Time, this Quantity muſt be increaſed in 


the Ratio of 365 to 366, if great Preciſion is required. 


From the Time of the Sun's Semidiameter paſſing the Meridian may 
alſo be found the Time of its paſſing the horizontal or vertical Wire 
of a Quadrant or Sextant, which on ſome Occaſions may have its Uſe. 
---- The hourly Motion of the Sun is uſeful in computing ſolar and 
lunar Eclipſes ; alſo in correcting the aſſumed Longitude of the Ship, 
in order to find the Time from an Obſervation of the Diſtance of the 
Moon from the Sun, independent of the Diſtances contained in the 


Nautical Ephemeris ; See Britiſh Mariner's Guide, Page 49, and Table 


at the End of the ſame, Page 25. The Logarithm of the Sun's 
Diſtance 1s uſeful in the Calculation of the Places of the Planets and 
Comets. The Place of the Moon's Node ſignifies its mean Longitude, 
and is neceſſary for finding the Equation of the equinoctial Points both 
in Longitude and right Aſcenſion, the Equation of the Obliquity of 
the Echptic, and the Deviations of the fixed Stars in right Aſcenſion 
and Declination, 


The Eclipſes of Jupiter's Satellites are well known to afford the 


readieſt, and for general Practice the beſt Method of ſettling the 
Longitudes of Places at Land ; and it is by their Means principally 


that Geography has been ſo much reformed within a Century paſt, 
and the Poſition of the moſt diſtant Places determined with equal Ac- 
curacy to the neareſt, It was hoped that ſome Means might be found 
of uſing proper Teleſcopes on Shipboard to obſerve theſe Eclipſes ; and 
could this be effected, it would be of great Service in aſcertaining the 


Longitude of a Ship from time to time. In my Voyage to Barbadoes, 


under the Direction of the Commisst0xNERs of LonNGITUDE, in 1763 


I made a full Trial of the late Mr. 7raviz's Marine Chair propoſed for 
this Purpoſe, but could not derive any Advantage from the Uſe of it; 
and, conſidering the great Power requiſite in a Teleſcope for making 
theſe Obſervations well, and the Violence as well as Irregularities of 
.the Motion of a Ship, I am afraid the complete Management of a 


Teleſcope on Shipboard will always remain among the Deſiderata. 
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However, I would not be underſtood to mean to diſcourage any At- 
tempt founded upon good Principles to get over this Difficulty. 
' The Teleſcopes proper for obſerving the Eclipſes of Jupiter's Satel- 
lites, are common refracting Teleſcopes from 15 to 20 Feet, reflecting 
Teleſcopes of 18 Inches or Two Feet focal Length, and Teleſcopes of 
Mr. Dollond's Conſtruction with Two Object Glaſſes from 5 to 10 
Feet; or, which are ſtill more convenient, thoſe of 46 Inches focal 
Length, conſtructed with Three Object Glaſſes, which are as manage- 
able as reflecting Teleſcopes, and perform as much as thoſe which he 
makes of 10 Feet with Two Object Glaſſes, 
The Eclipſes of Jupiter's Satellites are obſerved by Aſtronomers at 
Land, as well in order to provide Materials for improving the Theo- 
ries and Tables of their Motions, as for the ſake of Compariſon with 
the correſponding Obſervations which may be made by Perſons in dif- 
ferent Parts of the Globe, whereby the Longitude of fach Places will 
be accurately aſcertained. It is indeed to be lamented that Perſons, 
who viſit diſtant Countries, are not more diligent to multiply Obſerva- 
tions of this Kind ; for want of which, the Obſervations made by 
Aſtronomers in eſtabliſhed Obſervatories loſe Half their Uſe, and the 
Improvement of Geography is retarded. But it is to be hoped that 
an Emulation will ſpring up among thoſe who may have Opportunities 
of rendering ſo uſeful a Service to the Public, to incite them to watch 
diligently for the Occaſions of obſerving theſe Eclipſes carefully, par- 
ticularly of the Firſt and Second, which are the moſt exact for the 
Purpoſe. The Eclipſes, carefully calculated and ſet down in the 
Fpbemeris, will ſerve to advertiſe them and Obſervers in general of 
the Times when they ſhould attend to theſe Obſervations, The Per- 
ſon, who ſhall be under any Meridian different from Greenwich, muſt 
turn his Difference of Longitude into Time : See Reguifite Tables, 
Page 38, and add it to or ſubſtract it from the Time of the Eclipſe ſet 
down in the — according as he 1s to the Eaſt or Weſt of 
Greenwich, to find the apparent Time at which the Eclipſe will hap- 
n at his Meridian, nearly, He muſt further take care to regulate 
is Watch or Clock by apparent Time, or at leaſt to know the Dif- 
ference, as well in order to apprize him of the Time to look out for 
the Eclipſe, as for aſcertaining the apparent Time exactly at which 
He ſhall obſerve it. Equal Altitudes of the Sun or Stars taken with an 
Aſtronomical Quadrant afford the beſt Means of regulating Clocks 
and Watches for occaſional Obſervations ; or they may be =. By, with 
a Hadley's Quadrant, by Reflection from a Baſon of Water or Quick- 
ſilver, or from the Horizon of the Sea, if the Obſerver has an open 
Proſpect, and is not elevated above 5 or 6000 Feet above the Level of 
the Sea. But, if Opportunity does not admit of taking equal Altitudes, 
the Time may be determined from One Altitude taken in any of the 
Methods above-mentioned, at leaſt Two or Three Points of the Com- 
paſs diſtant from the Meridian, but the nearer to the Eaſt or Weſt 
'the better, the Latitude of the Place being known, or being found 


by Obſervations of the Meridian Altitude of the Sun or Stars made 
| on 
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on Purpoſe. It wil) oe better to take ſeveral Altitudes in order to 
take a Mean of the Reſults for greater Certainty. And if one Star 
be obſerved to the Eaſt and the other to the Weſt of the Meridian, the 
Time will be determined with rather more Certainty, The Manner 
of computing the apparent Time from the Altitude of the Sun or a 
Star is ſhewn in Problems VIII. and IX. Pages 25 and 26 of the 
Explanation and Uſe of the Reguifite Tables. 

The Obſerver, being in a Place whoſe Longitude is well known, 
Mould be ſettled at his Teleſcope Three Minutes before the expected 
Time of an Immerſion of the firſt Satellite; Six or Eight Minutes 
before that of the ſecond and third Satellites; and a Quarter of an 
Hour or more before that of the fourth Satellite ; chiefly on account 
ot the Uncertainty of their Theories; but, if the Longitude of the 
Place is very uncertain, he muſt begin to look out for the Eclipſe 
proportionably ſooner ; Thus, if. the Longitude of the Place is un- 
certain to 3 Degrees, anſwering to 12 Minutes of Time, he ought to 
fix himſelf to his Teleſcope 12 Minutes ſooner than is mentioned 
above. Nevertheleſs, when he has obſerved One Eclipſe of any 
Satellite, and thereby found the Error of the Tables, he may allow 
the ſame Correction to the Calculations of the Ephemeris for ſeveral 
Months, which will advertiſe him very nearly of the Time of expect- 
105 the Eclipſes of the fame Satellite, and diſpenſe with his attending 
o long. 

The Immerſions ſignify the Inſtant of the Diſappearance of the 
Satellite by entering into the Shadow of Jupiter; and the Emerſions 
ſignify the firſt Inſtant of its Appearance at coming out of the ſame. 
They generally happen when the Satellite is at ſome Diſtance from the 
Body of Jupiter, except near the Oppoſition of Jupiter to the Sun, 
when the Satellite approaches nearer to his Body. Betore the 
Oppoſition of Jupiter to the Sun the. Immerfions and Emerſions 
happen on tke Weſt Side of Jupiter, and after the Oppoſition on the 
Eaſt Side; but, if an aſtronomical Teleſcope be uſed, which reverſes 
Objects, the Appearance will be directly the contrary, Before the 
Oppoſition, the Immertions only of the fir Satellite are viſible ; and 
after the Oppoſition, the Emerſions only. The ſame is generally the 
Cale with reſpect to the ſecond Satellite; both the Phænomena of the 
ſame Eclipſe are frequently obſervable in the Two outer Satellites, 
The Immerſions and Emerſions marked with an Aſteriſk in the Ephe- 
meris, are thoſe viſible at Greenwich. 

To know if an Eclipſe will be viſible in any Place, find whether 
Jupiter be 89. above the Horizon of the Place, and the Sun as much 
below it. This may be done nearenough by a celeſtial Globe : Other- 
wiſe, the Time of the Sun's Riſing and Setting may be found 
for any Latitude by a Table of ſemidiurnal Arcs, contained in the 
popular Book called The Mariner's Compaſs Reftified, and many 
other Books; the Time of Jupiter's Riſing and Setting may alſo be 
found from the Time ef his paſſing the Meridian and Declination ſet 
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down in the Epbemeris, with the Help of the fame Table of ſemi- 
diurnal Arcs; adding or ſubſtracting the ſemidiurnal Arc anſwering 
to the ſame Declination of the Sun : Remembering always, that if 
133 Declination and the Latitude of the Place are of the ſame 

nomination, the ſemidiurnal Arc will be more than Six Hours, and 
if they are of contrary Denominations, will be leſs than Six Hours. 
But it may be eaſier found whether the Eelipſe will be viſible at 
Greenwich, or whether it ſhould be properly marked with an Aſteriſk, 
by the Tables, Page 28-31, annexed to the Nautical Almanac of 
1 2. „ 
Fhe Immerſion or Emerſion of any Satellite being carefully 
obſerved in any Place according to 2 Time, the Longitude from 
Greenwich is found immediately by taking the Difference of the 
Obſervation from the correſponding Time ſhewn in the Epbemeris, 
which muſt be turned into Degrees, &c. by Requifite Tables, Page 
38; and will be Eaſt or Weſt of Greenwich, as the Time obſerved is 
more or leſs than that of the Ephemeris. 

Example; Suppoſe an Emerſion of the firſt Satellite ſhould be 
obſerved at the K of Good Hope, May q, 1767, at 10", 46“. 45“ 
apparent Time: The Time by the Ephemeris being q. 33“. 12”. the 
Difference is 1*. 13“. 33“. whence the Longitude of the Cape ſhould 
be 18. 23. 15”. Kat of Greenwich, becauſe the Time ſuppoſed to 
be obſerved at the Cape is more than that of the Ephemeris. 

It is to be obſerved that a correſpondent Obſervation of an Eclipſe 
of a Satellite of Jupiter, made under a well-known Meridian, is to be 
preferred to the Calculations of the Ephemeris for comparing with an 
Obſervation made in a Meridian whoſe Longitude 1s required ; but if 
no correſponding Obſervation can be obtained, as 1s — the 
Caſe, it will be beſt to find what Correction the Calculations of the 
Ephemeris require by the neareſt Obſervations to the given Time that 


can be obtained; which Correction applied to the Calculation of the 


given Eclipſe in the Ephemeris, renders it almoſt equivalent to an 
actual Obſervation, 

The Longitudes and Latitudes of the Planets, Page IV. ſerve to 
know where to look for them in the Heavens, and when their Places 
may be conveniently ſettled by comparing them with fixed Stars by 
the Help of a Micrometer in a Teleſcope. They alſo ſhew when they 
are in the moſt important Points of their Orbits, where it is moſt mate: 
rial to obſerve them. They alſo ſerve to enable Perſons leſs ſkilled to 
diſtinguiſh them from the fixed Stars. Their Declinations and the 
apparent Times of their paſſing the Meridian are particularly uſeful to 
Aſtronomers who are furniſhed with Quadrants and Tranſit Inſtru- 
ments well fixed in the Meridian, in ſetting their Inſtruments for 
obſerving their right Aſcenſions and Declinations. 

The apparent Time of a Planet's paſſing the. Meridian may be 
computed thus; the Planet's Right Aſcenfion being calculated from its 
Longitude and Latitude, and turned into Time, ſubſtract the Sun's 
right Aſcenſion at Noon in Time from it, to find the Time of the 
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Planet's paſſing the Meridian nearly, which call T; take the Differ- 
ence of the © and Planet's daily Variations in right Aſcenſion in Time, 
if the Planet is progreſſive in right Aſcenſion, or the Sum, if it is retro- 
grade, which call X; then ſay, by the Rule of Proportion; 

As 2. EX: T:: X: e and Te will be correct Time of the Planet's 
paſſing the Meridian. The upper Signs are to be uſed both to X and e 
if the Planet's progreſſive Motion in right Aſcenſion be greater than 
m_ * the Sun; in any other Caſe the lower Signs are to be made 

ſe ot. 

But perhaps it may be found more readily by continual Approxi- 
mation as follows: Take the proportional Part of the Difference or 
Sum of the O and Planet's daily Motion in right Aſcenſion, anſwering 
to the Time of the Planet's paſſing the Meridian, found nearly, in 
Proportion to 24". and take a further like proportional Part of this 
proportional Part; and again of this laſt, and ſo on as far as is ne- 
ceſſary. The Sum of all theſe proportional Parts added to the Time 
of the Planet's paſſing the Meridian found nearly, if the Planet's pro- 
greſſive Motion in right Aſcenſion is greater than that of the Sun, 
otherwiſe ſubſtracted, gives the apparent Time of the Planet's paſſing 
the Meridian. 

Example: Let it be required to find the Time of the Moon's 
paſſing the Meridian, July 1, 1767. 

The Sun's right Aſcenſion in fime July 1ſt is, 6*. 400. 25”, and 
July ad, 6*. 44“ 33 by the Epbemeris. Therefore his daily Motion 
in right Aſcenſion is 4. 8”, The Moon's right Aſcenſion July 1 at 
Noon by the Ephemeris is 1599. 2“, anſwering to 100. 36', 8“. of Time, 
and July ad is, 1699. 39“. anſwering to 11" 18'. 36”. The Difference 
is, 42. 28”, of Time, from which 4'. 8”. being ſubſtracted, leaves 

. 20”, Subſtract 6. 40'. 20“. the Sun's right Aſcenſion July 1 at 
\ hg from 10. 36'. 8”. the Moon's right Aſcenſion the ſame Noon, 
the Remainder 30. 55". 43”. is the Approximate Time of the Moon's 
paſſing the Meridian. The proportional Part of 38“, 20”. anſwering 
to this, is 6“. 17”, and the proportional Part of 6 17". is 9“; there- 
fore 6'. 14”. and “. or 6', 26”, added to 30. IF 43" give 4". 2. 9. 
the apparent Time of the Moon's paſſing the Meridian, In the Epbe- 
meris it is 4", 2', It may alſo be computed by taking the Difference of 
the Moon's right Aſcenſion at Noon and Midnight, but then Half the 
Sun's daily Variation in right Aſcenſion muſt be made uſe of, and 
Proportion muſt be made for 12 inſtead of 24 Hours: and if the Moon 
paſſed the Meridian after Midnight, the Sun's right Aſcenſion at Mid- 
night muſt be uſed, which is a Mean between his right Aſcenſions on 
the preceding and ſubſequent Noon. For the Planets, 1t will be fut- 
ficient to take the firſt proportional Part only. 

The Days of the Oppoſitions, Quadratures, &c. of the Planets to 
the Sun, are Times at which they ought to be obſerved in fixed Obſer- 
vatories, for ſettling the Elements of their Orbits by a Series of ſeveral 
Years Obſervations. 
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The Vth, VIth, VIIth, VIIIth, IXth, Xth, and XIth Pages of each 
Month contain the Moon's Place, and all the Circumſtances relating 
to her Motion, and her Diſtances from the Sun and proper Stars, from 
which her Diſtance ſhould be obſerved for finding the Longitude at Sea. 
The Longitude, Latitude, and Declination of the Moon, and Time of 
her paſſing the Meridian, afford the like Uſes with the ſame Circum- 
ſtances of the Planetary Motions, and many more beſides. For the 
fake of greater Preciſion, the Moon's Longitude, Latitude, Right 
Aſcenſion, Declination, Semidiameter, horizontal Parallax, with its 

roportional Logarithm, are computed Twice -a Day, to Noon and 
Midnight, and may readily be inferred to any intermediate Time with 
the greateſt Exactneſs. 

Example : Let it be required to find the Moon's Longitude and 
Latitude, &c. July 16, 1767, at 16". 22'. 16”, 

Firſt to find the Longitude, 

The Moon's Longitude, July 16, at 12". is o'. 69. 40'. 2 5's and 
July 17 at Noon, o', 139. 47. 48“, the Difference 79. 7. 23”. is the 
Moon's Motion in 12 Hours; ſay then, by the Rule of Proportion. 

As 12. is to 4". 22“. 16” (the Exceſs of 16". 22 16” above 12.) fo 
is 7%. . 23". to 2% 35. 41”. but this muſt be corrected on account 
of the Moon's unequal Motion in 12 Hours, by the Table of Equation 
of ſecond Difference annexed to Mr. Taylor's Sexageimal Table, 
Page 244---247 : for this Purpoſe take out of the Ephemeris the Two 
Longitudes of the Moon next preceding the given Time, and the 
Longitudes immediately following it, and ſet them down in Order one 
after another, as follows ; 


) *'s Long. by: 


| Mean of 
the Ephemeris, 


1ſt Diff, | 2d Diff. | 2d Dif, 


176 


e | 
July 16 Noon | Ile 29. 29». 34 S488 : 
Midnight o. 6.40.25) 7. . 2 3.464 4 
17, Noon o. 13. 47. 48 n | 4. 44 3•3 


Midnight o. 20. 51.27] 7 3*39 | | 


Take their Differences, 52. 10'. 51”, 5% /. 23”, 7% 3, 39”. take 
the Differences of theſe Differences, or the ſecond Differences 3“. 28” ; 


3,44“, and take their Mean which is 3“. 36”. Now look for the 


quation of ſecond Difference, anſwering to 4*. 22 after Midnight, 
found on the Side, and 3“. 36“ at Top, which will be found = 24”, 
and which, according to the Remark at the Bottom of the Table, 
muſt be added to 29. 35“. 41”, the firſt proportional Part, becauſe the 
Motion in 12 Hours or firſt Differences are decreaſing; the Sum 
2%. 36“. 5” added to o'. 6. 40'. 25”, the Moon's Longitude at Mid- 
night, gives of. 9%. 16', 30”, the Moon's true Longitude, and is as 
correct as the Longitudes from which it 1s deduced, 


(489 3 
N. B. If the firſt Differences of the Four Longitudes of the Moon 
taken out firſt increaſe and then decreaſe, or, vice vers, firſt decreaſe 
and then increaſe, take Halt the Difference of the Two ſecond Difter- 
ences for the Mean ſecond Difference, with which take out the Equa— 
tion of ſecond Difference, and add or ſubſtract it as the Firſt firſt Diers | 
ence is greater or leſs than the Third firſt Difference, 


To find the Moon's Latitude, 

Take out of the Ephemeris the Two Latitudes preceding and Two 
following the given Time, and ſet them down in Order, and take their 
firſt and ſecond Differences, and the mean of the Two ſecond Differences; 
find the proportional Part of the Middle firit Difference anſwering to the 
Hours and Minutes, c. of the given Time after Noon or Midnight; 
which correct in the following Manner: Entering Table of Equation of 
ſecond Difference, Page 244---247,with the Hour from Noon or Midnight 
on the Side, and the Mean ſecond Difference at Top, take out the corre- 
ſponding Number of Seconds, which added to or ſubſtracted from the pro- 

ortional Part found above, according as the Motion in 12 Hours or firft 
Difference is decreaſing or increaſing; or, more generally, according as 
Firſt firſt Difference is greater or leſs than Third firſt Difference, gives 
the proportional Part corrected; which now added to or ſubſtracted 


from the Moon's Latitude at the preceding Noon or Midnight, as the 


Latitude in theſe 12 Hours is increaſing or decreaſing, gives the 
Moon's Latitude correct. 

Example: The Moon's Latitude 1s required, July 16, 1767, 
at 16", 22“, 10%. 


) *s Lat. by | [ Mean of 
the Epbemeris. Ir ſt. Dif, | ad Dif. | 2d Dif. 
| | 
176 7 „ | | 
july 16, Noon 4+ 31. 10. N. 18 3 5 
Midnight 4. 49. 36 TSS! A 
E 17, Noon 6. 3.26 3˙ 8 +44 © q* & 
| Midnight 5. 12. 32 | 9 1 ! 


The Moon's Latitude July 16 at Midnight being 35. 49/. 36” N. and 
the Motion in the next 12 Hours being 1 3. 50%. ſay by Proportion, 

As 12%. is to 4b. 22. 16”, ſo is 13. 50%. to 5. 2: but this muſt be 
corrected by adding 32“, the Equation of ſecond Difference, anſwer- 


ing to the Hour . 22“, and the Mean ſecond Difference 4“, 40% 


becauſe the firſt Differences are decreaſing, or rather becauſe the firſt 
of them 18“. 26”, is greater than the laſt of them g'. 6”. therefore the 
proportional Part corrected is 5', 2” + 932” = 5", 34', which added to 
4*. 40“. 36”, gives 4% 55. 10“ N. the Moon's Latitude correct. 

Remarks on ſome Circumſtances neceſſary to be attended to, in 
order to obtain and apply the Correction of ſecond Differences rightly 
in computing the Moon's Latitude, 
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| Aſcenſion, her Semidiameter, horizontal Parallax, with its 


[153 J 
I. If the Moon's Latitude taken out of the Ephemeris for Noon 
and Midnight changes its Denomination from North to South or from 
South to North, the Sum of the Two Latitudes of contrary Denomina- 


tions, where the Change happens, 1s to be accounted the firſt Difference 
in that Place. 


II. If the Three firſt Differences firſt increaſe and then decreaſe, or 
vice versa, firſt decreaſe and then increaſe, Half the Difference of 


the Two ſecond Differences is to be taken for the Mean ſecond 
Difference. 


III. If the Series of Four Latitudes taken out ſhould firſt increaſe 


and then decreaſe about the Moon's greateſt Latitudes, take the Sum 


of the Two firſt Differences ſtanding on each Side of the greateſt 
Latitude for the ſecond Difference in that Place ; corre& the Moon's 
Latitude at Noon or Midnight by the fimple proportional Part firſt 
found; and to the Latitude ſo corrected, add always in this Caſe the 
Equation of ſecond Difference from Page 244---247, anſwering to the 
Mean ſecond Differences. | 

Before I quit this Subject of Interpolation by ſecond Differences, I 
ſhall point out another Method, by which the ſame End may be 
obtained more readily, and with fewer Rules, by thoſe who are well 
acquainted with algebraic Subſtraction and Addition, and the Manner 
of applying the Signs in thoſe Operations. Subſtract each Latitude 
from the following for the firſt Difterences, to which prefix the Sign — 
if the Latitudes decreaſe ; and ſubſtract each firſt Difference, thus 
found, from the following one of the ſame Order for the ſecond 
Differences, Half the Sum of the Two ſecond Differences ſtanding on 
each Side of the Interval to be interpolated, is to be accounted the 
Mean ſecond Difference; the Equation correſponding to it by 
Table, Page 244---247, is to be applied always with the contrary 


Sign. 

Theſe Operations are to be performed, and the Signs to be applied 
as in algebraic Subſtraction and Addition, Note further, if the four 
given Latitudes change their Denomination, call the ſecond Lati- 
tude +, and thoſe of a contrary Denomination —. 

The Moon's Declination may be found at any Hour in the ſame 
Manner as her Latitude; but as the Correction ariſing from ſecond 
Differences will never exceed 24, this may be neglected on moſt 
Occaſions ; but if any one is defirous to obtain the Declination true to 
a Minute, the Correction is eaſily applied, as ſhewn above. 

The other Articles of Page VI. and VII. wiz. the Moon's Right 

ropor- 
tional Logarithm, and the Diſtances contained in the Four laſt Pages 
of the Month, may be all found correctly by even Proportion, with- 
out requiring any Allowance on account of ſecond Differences. The 
roportional Part of the Moon's Longitude, c. for any Hour, may 
be ound very readily by the Help of the Table of proportional 
Logarithms, Page 39---55 of the Requifite Tables. 
he Moon's Longitude and Latitude are uſed in computing her 


Diſtances from the Sun and Stars coutaincd in the Four laſt Pages gf 


© ..TC 
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the Month, as well as in the Appulſes to Stars pointed out in Page I, 
and, jointly with her Parallax and Semidiameter, are neceſſary for 
computing the Eclipſes of the Sun and Moon, and the Occultations 
of fixt Stars and Planets by the Moon. They alſo facilitate the 
Calculation of the Longitude of any Place from an obſerved Eclipſe of 
the Sun, or Occultation of a Star or Planet by the Moon : Or, if the 
Meridian be well known, the Parallax and Semidiameter ſerve ta 
deduce the Moon's true Place in the Heavens from the Obſervation, 
which compared with that given by the Ephemeris ſhews the Error 
of the Tables at the Time. The Moon's Semidiameter and Parallax 
are applied in correcting almoſt all Obſervations of the Moon. The 
proportional Logarithms of the Moon's Parallax ſerve further to 
facilitate the Calculations of Parallaxes. 

The Moon's right Aſcenſion and Declination are uſeful to compute 
her Altitude at any Time, particularly at the Obſervation of her Diſ- 
tance from the Sun or a Star, ſuppoſing it was neglected to be or could 
not be obſerved properly ; which latter Caſe may ſometimes happen 
in the Night, though I think but rarely; the utmoſt Accuracy therein 
not being required for the Calculations of Refraction and Parallax. 
See Britiſh Mariner's Guide, Page 57 and Reguifite Tables, Page 24. 
The Moon's Declination, with her Semidiameter and Parallax, ſervo 
for finding the Latitude by the Meridian Altitude of her upper and 
lower Limb obſerved at Sea. See Britihh Mariner's Guide, Page 93, 
and Reguifite Tables, Page 15, The Moon's right Aſcenſion and 
Declination ferve alſo to compute the Time from her Altitude obſerved 
at the Obſervation of her Diſtance from a Star; whence the Longitude 
may be inferred, tho* no Altitude of the Sun or a Star was taken for 
regulating the Time. See Britih Mariner's Guide, Page 61, and Mr. 
Edwards's 5th Problem annexed to the Nautical Almanac of 1781, 
Page 10. 

The Diſtances of the Moon from the Sun and fixed Stars, contained 
in the VIIIth, IXth, Xth and XIth Pages of the Month are ſet down to 
every Three Hours of apparent Time by the Meridian of Greenwich, 
and are deſigned to relieve the Mariner from the Neceſſity of a Calcu- 
lation, which he might think pro and troubleſome, and to enable 
him, when compared with the Diſtance obſerved carefully at Sea, to 
infer his Longitude readily and with little Danger of Miſtake to a 
Degree of Exactneſs that may be thought ſufficient for moſt nautical 
Purpoſes. But uſeful and valuable as the Practice of this Method 
may be at preſent, it is a Remark not unworthy our Notice, that every 
future Improvement of the Lunar Tables, as well as the Inſtruments, 
will bring it nearer to Perfection. 

The Moon's Diſtances are computed both from the Sun and proper 
Stars, and generally from One Object on each Side of her, to aftord 
the Mariner a greater Number of Opportunities of Obſervation, 
and a Means of attaining a greater Degree of Exactneſs. The 
Diſtances from the Sun are computed between 40 and 1209 of Diſtance, 
While the Moon is between the Diſtances of 20 and 40“ from the 
Sun, her Diſtance is computed only from a Star on the contrary Side 
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that the Sun is. When ſhe is between the Diſtances of 40 and 9 
from the Sun, her Diſtance is computed both from the Sun and from a 
Star on the contrary Side to the Sun; when the Moon is above 90 
from the Sun her Diſtance 1s computed from Two Stars, one on each 
Side of her; though ſtill her Diſtance is computed alſo from the Sun 
from 90? to 120%. Though the Diſtance of the Moon from the Sun or 
Star, well obſerved with a good Inſtrument, is ſufficient to determine 
the Longitude, with the Help of the Zphemeris, always within a De- 
gree, and generally much nearer, yet it will conduce to ſtill greater 
Accuracy, if the Obſerver takes the Diſtance of the Moon from "Two 
Stars, or the Sun and a Star, or, when the Moon is between go? and 
1200 Diſtance from the Sun, from the Sun and Two Stars, if he can 
be ſo lucky as to obtain theſe ſeveral Obſervations. 

The Longitude being computed from the Obſervations made with 
each Star reſpectively, the Mean of the Reſults is to be taken as pro- 
bably approaching neareſt to the true Longitude, In particular the 
Moon's Diſtance ſhould be taken from Two Stars, or the Sun and a 
Star on each Side of her, as often as Opportunity permits, ſince the 
Mean of the Reſults will probably be at leaſt as exact again as either 
ſeparately, I mean as far as depends on any Imperfection of the Inſtru- 
ments, and unavoidable ſmall Errors arifing in the Uſe of them; 
Errors of theſe Kinds having a natural Tendency to correct each other; 
for that ſmall Error which ariſes from the Lunar Tables will affect the 
Reſult from either Star equally, But the Error of Mayer's laſt Lunar 
Tables as corrected from a ſeries of Dr Bradley's Obſervations of 
9 Years, by Mr. Charles Maſon in 1778, being theſe made uſe of for 
the Nautical Almanac of 1789, and the ſubſequent ones, probably 
never exceeding 30”, the Uncertainty hence ariſing in the Determina- 
tion of the Longitude can ſcarcely ever exceed 17 Miles of Longitude, 
and generally will be much leſs, 

The Diſtances ſet down in the Ephemeris, afford the obſerver a ready 
Means of knowing the Star from which the Moon's Diſtance is to be 
obſerved; for he has nothing to do but to ſet his nn to the 
Diſtance computed roughl * the Ephemeris, neglecting the Se- 
conds, at the apparent Time ebe nearly by the Meridian of 
Greenwich; and direct his Sight to the Eaſt or Vell of the Moon, ac- 
cording as the Diſtance at Greenwich is found in the VIIIth and IXth, 
or Xth and XIth Pages of the Month; and having found the Moon 
upon the little Speculum, let him give a Sweep with the Quadrant to 
the Right and Left, and he will find the Star he ſeeks for, if above the 
Horizon and the Air be clear, nearly in a Line perpendicular to the 
Line of the Moon's Horns or longer Axis, or, which is the ſame 
Thing, in the Line of the Moon's ſhorter Axis produced. The Star 
is always one of the brighteſt, ſo that there is little Danger of miſtak- 
ing another for it, if the preceding Directions are carefully obſerved. 
The Time at Greeazvich is eſtimated nearly by turning the ſuppoſed 
' Longitude from Greexrvich into Time, by Requifite Tables, Page 36, 

an 


a £4._ a... AM; - tc i. a. —_ 4a©r Alun 


[ 161 ] 


and adding it to or ſubſtracting it from the apparent Time at the Ship, 
as its Longitude is Weſt or Eaſt of Greenwich, It will be ſufficient if 
the Diſtance be computed from the Ephemeris within 10/, or 2007, for ſet- 
ting the Quadrant, The principal Uſe of the Diſtances of the Moon 
from the Sun and fixt Stars; namely, in determining the Longitude 
by Compariſon with the cored Diſtances obſerved at Sea, is 
ſhewn in Problem XI. * 1 37 of Regquifite Tables, 

The Diſtances contained in the Epbemeris were computed ſtrictly to 
Noon and Midnight, and thence interpolated for every Three Hours, 
according to the Method ſhewn for computing the Moon's Latitude, 
Page 1 58; except that the Correction of ſecond Differences at 
the Middle of the Interval to be interpolated, was taken g of the 
Mean of the Two ſecond Differences, and at the Firſt and Third 

uarter of the Interval was taken 3 of the Correction juſt found at the 
Middle of the Interval ; inſtead of conſulting Mr. Taylor's Table, 
Page 248 and 249, which would however have given the ſame Reſult, 
But, at the firſt 12 Hours, when the Diſtances of the Moon from a 
Star begin, and the laſt 12 Hours, when the Diſtances end, there 
being only One ſecond Difference inſtead of Two ſecond Differences on 
each Side to take a Mean of, this Method fails in theſe Caſes, and 
therefore the following is to be ſubſtituted in its Stead, being derived 
from Sir Jaac Newton's Solution of the Problem of drawing a Curve 
through the Extremities of any Number of given Ordinates, P+1, 
Nat. Princ. Math. Page 486. Edit. Lontini 1726, or Dr. Horſley's 
complete Edition of Sir /aac Newton's Works, Vol. 3d. Page 128. 

From Four Diſtances at Noon and Midnight computed ſtrictly to 
interpolate Three Diſtances at the IIId, VIth, and IXth Hour of the 
firſt or laſt Interval, 

Subſtract each Diſtance from the following, for the firſt Difference, 
and prefix the Sign —, if the Diſtances decreaſe. Subſtract each firſt 
Difference thus found from the following One of the ſame Order, for 
the ſecond Difference: And in like Manner ſubſtract the Firſt ſecond 
Difference from the following for the third Difference ; applying the 
Signs as in algebraic Subffraction. Denote the firſt or laſt firſt 
Difference by 4 ; the firſt or laſt ſecond Difference by c, according as 
the Interpolation to be made is for the firſt or laſt 12 Hours; denote 
alſo the third Difference by 4; and, à being put to ſignify the 
Diſtance at the Beginning of the Interval, the interpolated Diſtances 
will be as follows : 


At IIId Hour of firſt Interval a + 3b = & c + 4 

At VIth Hour of firſt Interval a +45 — 4+ c + & 4 

At IXth Hour of firſt Interval a ＋ 4 3 — Je + 5+ 4 
Or, 

At IIId Hour of laſt Interval a + 45 — FF; c 1 4 

At VIth Hour of laſt Interval a ＋ 25 — + — 4; 4 

At IXth Hour of laſt Interval a +346 — 4; c — 54g 4 
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In adapting theſe Formulæ to Numbers, great Care muſt be taken 
about the right Application of the Signs. Thus if 3, , or 4 is 
Negative, apply the Number expreſſing the Value of that Term 
of the Formula where it is found with a contrary Sign to that of the 
Formula. 

Let me add in this Place, that if in filling up the firſt and laſt 
Intervals, a new ſecond Difference has been ſuppoſed in arithmetical 
Progreflion with the Two pron ones, in order to take a mean between 
it and the firſt or laſt ſecond Difterence, the Interpolation at the Middle 
of the Interval or VIth Hour will be had true, the ſame as if the above 
Formulz had been uſed : But at the Interpolation of the firſt and 
third Quarter there will be an Error of ++ third Difference; which 
will be corrected, by applying + A d or third Difference, to Number 
found at the firſt Quarter of the Interval, and - +44 & to that found at 
the third Quarter of the Interval; equally the ſame whether it be the 
firſt or laſt Interval. % 

The Configurations of Jupiter's Satellites, Page XIIth and laſt, 
exhibit the apparent Poſitions of the Satellites with reſpect to each 
other, and to Jupiter at ſuch an Hour of the Evening or Night as they 
are moſt likely to be obſerved, and ſerve to diſtinguiſh the Satellites 
from one another, Jupiter 1s diſtinguiſhed by the Mark ©, and the 


Satellites by Points with Figures annexed, the Figure 1 ſignifying the 


the firſt Satellite, 2 the ſecond Satellite, Sc. When the Satellite is 


approaching towards Jupiter, the Figure is put between Jupiter and 


the Point; and when the Satellite is receding from Jupiter, the Figure 
is put on the other Side of the Point. The Satellites are in the ſuperior 
Parts of their Orbits, or furtheſt from the Earth, when they are 
marked to the right hand or Weſt of Jupiter approaching him; or to 
the left Hand or Eaſt of Jupiter receding from him; but are in the 
inferior Part of their Orbits, or neareſt to the Earth, when they are 
marked to the right Hand or Weſt of Jupiter receding from him, or to 
the left or Eaſt of Jupiter approaching him. The Cypher o, ſometimes 
annexed to the Figure of the Satellite towards the Margin, fignifies 
that it is inviſible on the Face of Jupiter; and the black Mark @, 
ſignifies that it is inviſible, being eclipſed in Jupiter's Shadow, er 
dehind Jupiter eclipſed by his body, 


THE END. 
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A DESCRIPTION of an accurate and ſimple 
Method of adjuſting HAD LE Ys Quadrant for the 
back Obſervation. By ROBERT BLAIR, M. D. 


O adjuſt HapLey's Quadrant for the back Obſer- 

vation by the Method propoſed, no additional 
Apparatus is neceſſary. All that is required is to poliſh 
the lower Edge of the Index-glaſs, and expoſe it to 
View. The back Horizon-glaſs is adjuſted by means of 
a R-flexion from this poliſhed Edge, in the very ſame 
Manner as the fore Horizon-glaſs is adjuſted by the 
common Method. 

To thoſe who are acquainted with the Theory of the 
Quadrant, very little more need be faid on the Subject. 
They will immediately perceive, that in the ſame Man- 
ner as the fore Horizon-glaſs can at any time be placed 
parallel with the reflecting Surface of the Index-glaſs, 
by bringing the Image of a diſtant Object, after Re- 
flexion from theſe two Surfaces, to coincide with the 
Object itſelf ſeen directly; ſo alſo may the back Hori. 
zon-glaſs be placed parallel with the poliſhed reflecting 
Edge of the Index-glaſs, by a firnilar Operation; and 
that, as the poliſhed Surface of this Edge is at Right- 
angles to the filvered ſurface of the Index-glaſs, the re- 
flecting Surface of the back Horizon-glaſs muſt be ſo 
likewiſe. That is, the Quadrant will then be adjuſted 
for the back Obſervation. For the Adjuſtment of the 
back Horizon-glaſs confiſts in placing it perpendicular 
to the Index-glaſs, when the Index is at o, and alſo 
perpendicular to the Plane of the Quadrant ; both of 
which Points are obtained by this Operation; provided 
the reflecting Edge is perpendicular to the Plane of the 
Quadrant. It is the Buſineſs of the Inſtrument-maker 


| 
| 
| 
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to give this Edge the true Poſition, as well as the filver- 
ed Surface, at the Firſt Conſtruction; after which, it 
has been uſual to take it for granted, that they will ne- 
ver alter. And it may be remarked, that the Edge is 
the leaſt liable of the two to any Alteration of Pofition 
from Accidents. 

It would feem, however, an Advantage gained to the 

Inſtrument, if, in the little Pamphlet, which generally 
accompanies the Sale of this Inſtrument, ſome ready 
Method were pointed out, by which the Obſerver might, 
at any time, ſatisfy himſelf of the Truth of this Matter 
in both Caſes. 
A clearer Idea of what has been ſaid above will, per- 
haps, be obtained by caſting the Eye on Fig. I. where 
RIH E repreſents a Pencil of Rays emitted from the 
Object R, incident on the Index-glaſs I, from which it 
is reflected to the fore Horizon-glaſs N, and thence to 
the Eye at E. By this double Reflexion, an Image of 
the Object is formed at r. RH E repreſents another Pen- 
eil from the ſame Object R, coming directly through the 
fore Horizon-glaſs to the Eye at E. So that the doubly 
reflected Image r, appears coincident with the Object R 
itſelf, ſeen directly. 

When this Coincidence is perfect, and the Object R 


ſo very diſtant as to make the Angle I R H inſenfible, 


the Poſition of the Speculums I and H will differ in- 
ſenfibly from Paralleliſm ; that is, the Quadrant will be 
adjuſted for the fore Obſervation. Now it is from the 
Eaſe and Accuracy, with which this Adjuſtment can at 
any time be made, that the fore Obſervation derives its 


Supertority over the back Obſervation. But by grinding 


the Edge of the Index-glaſs perpendicular to its re- 
flecting Surface, and poliſhing it, the back Horizon-glaſs 
1s rendered capable of an Adjuſtment equally eaſy and 
accurate as the fore Horizon-glaſs. For by a Pencil of 
Rays emitted from the Object S, incident on the reflect- 
ing Edge of the Index-glaſs D, thence reflected to the 
back Horizon-glaſs B, and from that to the Eye at e, an 
Image is formed at s; which Image being made to coin- 
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cide with the Object S itſelf, ſeen directly, aſcertains 
the Poſition of the back Horizon-glaſs, relative to the 
Index-glaſs, with the fame Precifion, and in a Manner 
equally direct, as the former Operation does that of the 
fore Horizon-glaſs. 

One of the firſt Difficulties that occurred, in perfecting 
this Method of adjuſting the back Horizon-glaſs, was te 
grind the Surface of the reflecting Edge accurately 
rope to the filvered Surface; but by uſing a 

ethod ſomewhat ſimilar to that by which the Two Sur- 
faces of a Plate of Glaſs can be ground ſo nearly parallel 
as to make the Error inſenſible, an equal Degree of 
Accuracy may be obtained in grinding ſuch Surfaces 
perpendicular. And even if this had not been the Caſe, 
the propoſed Method of Adjuſtment would be very little 
affected by any Error committed in this Reſpe&t. For 
there are ſeveral Ways of finding any Deviation from 
the perpendicular Pofition, to the greateſt Nicety. 
And this once found, it is only neceſſary ro make a 
Mark on the Arch of Exceſs, where the Index is to be 
placed, at the time of adjuſting, inſtead of placing it 
at O. 

Another Objection, which, it was feared, would not 
have been ſo eaſily ſurmounted, aroſe from the ſmall 
Extent of the Field of View; which is neceſſarily limit- 
ed by the Thickneſs of the Index-glaſs. But by pro- 
perly proportioning the Thickneſs of the back Horizon- 
glaſs to that of the Index-glaſs; ſo as to take Advantage 
of the Reflexion from both Surfaces of the former, ſuch 
an Increaſe of Field is obtained, either in obſerving 
with the naked Eye, or a Teleſcope, but eſpecially in 
the latter Caſe, as to render it unneceſſary to have Re- 
courſe to any leſs ſimple Method of enlarging it. 

It was alſo apprehended, that the Quantity of Light 
reflected from this poliſhed Edge might, in ſome Caſes, 
be inſufficient to make the reflected Image ſufficiently 
perceptible; but by conforming to the practical Direc- 
tions for adjuſting, which are ſubjoined, no Inconveni- 
ence will be felt from this Cauſe. 


1 
Directions for adjuſting the back Horizon=glaſs. 


HE Method of adjuſting the Quadrant for the back 
Obſervation is this. If it is to be done without 
making Uſe of the e place the Index at O, and 
applying the Eye to the Hole in the Sight-Vane“, or 
Tube for directing the Sight, direct it through the back 
Horizon-glaſs, to the Horizon; if that is the Object 
to be uſed for adjuſting. The Two Horizons are then 
to be made to coincide, holding the Quadrant firſt in a 
vertical, and then in a horizontal Poſition; by which 
means both Adjuſtments will be effected as in the fore 
Obſervation. 

There will be no Difficulty in finding the reflected 
Horizon, if the Obſerver firſt directs his Eye to that 
Part of the Horizon-glaſs, where he obſerves the Image 
of the poliſhed Edge of the Index-glaſs; which will ap- 
pear double. When the direct Horizon is made to ap- 
"re in this Space, the reflected one will be ſeen cloſe 

it, unleſs the Inſtrument wants a great Adjuſtment ; 
in this Caſe a little Motion of the back Horizon-glaſs 
backwards and forwards, will preſently bring it in View. 

When the Horizon, or any obſcure terreſtrial Object, 
is to be made Uſe of for adjuſting by means of the re- 
flecting Edge, there is a Precaution to be taken, with- 
out which, the Obſerver will ſometimes meet with, 
what will appear an unaccountable Difficulty. For it 
the Sky, or other Object behind him, ſhould happen to 
be pretty bright, he will not be able to diſcern the Ho- 
rizon at all, This ariſes from the Image of the Object 
behind him, which is reflected from the filvered Sur- 
face of the Index-glaſs, appearing to coincide with the 
Horizon; in which Caſe, the bright Picture of the for- 

* Beſides the Two Holes in the Sight-vane commonly made, there 
muſt be a Third nearer to the Horizon-glaſs, and ſo placed that an 
Eye directed through it to the Center of the Horizon-glaſs, ſhall 
there perceive the Image of the poliſhed Edge of the Index-glaſs. 
This Hole muſt not be made ſmall like the others, but equal to the 


ordinary Size of the Pupil of the Eye; there being, on ſome 
Occaſions, no Light to ſpare, * 
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mer, which is formed in the Bottom of the Eye, pre- 
vents the fainter Impreſſion of the latter from being 
perceived. 

This will be avoided, either by applying a black 
Screen over the filvered Surface of the Index-glaſs ; or, 
without being at this Trouble, by ſtanding at a Door 
or Window, ſo that only the dark Objects within can 
be reflected from the Index-glaſs. But if the Obſerva- 
tion is to be made in the open Air, a Hat, or any ſuch 
dark Obſtacle, held before the filvered Surface of the In- 
dex-glaſs, will very effectually remove this Inconvenience. 

Some ſuch Precaution muſt alſo be taken, when a 
Teleſcope is made Uſe of. And, moreover, the Tele- 
ſcope muſt be brought ſo near to the Plane of the Qua- 
drant, that the greateſt Part of its Aperture ſhall be op- 
poſed to the filvered Half of the Horizon-glaſs; ſo as 


to make the direct and reflected Horizons of equal 


Brightneſs. | 

If the Teleſcope is to be uſed in adjuſting, the firſt 
thing to be done, after fixing it for the back Obſerva- 
tion, 15 to alter the Direction of its Axis, from the Cen- 
ter of the Index-glaſs to the Edge. The Teleſcope is 
ſo contrived, as to admit of the ſmall Degree of Motion, 
which is neceſſary for this Purpoſe. If this is omitted, 
the Field will be more contracted than otherwiſe ; and 
the reflected Object will always appear on one Side of 
the Field of the Teleſcope. 

The Sun has been found to be the beſt Object for ad- 
juſting the Quadrant accurately. The Method of doing 
this for the fore Obſervation, by firſt bringing the two 
Suns into one, whereby both Adjuſtments are effected 
at once, and then meaſuring the Sun's Diameter twice, 
by which greater Accuracy will be obtained in the prin- 
cipal Adjuſtment, which has been deſcribed by thg 
Aſtronomer Royal in the Requiſite Tables, is ſo appli- 
cable to the preſent Method of adjuſting the back Ho- 
rizon-glaſs, as to make a Repetition of it, unneceſſary. 

One thing gnly, it may not be improper juſt to take 
Natice of, The beſt W inſtead of making the 


(8) 


principal Adjuſtment, place the Speculums parallel by 
moving the Index, without altering the Poſition of the 
Horizon-glaſs. This will be found preferable to the 
common Method both for Eaſe and Accuracy; and 
beſides, poſſeſſes a very material Advantage in admitting 
a more ſimple Conſtruction of the Inſtrument. For the 
complex Apparatus intended for making the principal 
Adjuſtment of the Horizon-glaſſes is thereby rendered 
unneceſſary. 5 

If this Method is adopted, it will generally be found 
on examining the Poſition of the Index, after having 
placed the Speculums parallel, that it does not point to 
the Beginning of the Arch; ſo that it becomes neceſſary 
to allow for what has been called the Index- error. 

Now it is to be remarked, that in adjuſting the back 
Horizon-glaſs, this Index- error is to be allowed for con- 
trariwiſe from the Index- error in the fore Obſervation. 
Thus if the Index- error is on the Arch of Exceſs, it is 
to be added to all Angles meaſured by the fore Obſer- 
vation, and ſubtracted from all Angles meaſured by the 
back Obſervation; and, vice verſa, if this Index-error is 
on the proper Arch of the Quadrant, Or it will amount 
to the ſame thing if the Index-error is allowed for the 
ſame Way in both Caſes, provided that you add or ſub- 
tract it, in the back Obſervation, to the Angle marked 
by the Index, before ſubtracting this Angle from 180%, 
to find its Supplement, which 1s the required angular 
Diſtance of the Objects “*. ;: 2; YO TR 


* Though rather foreign to the Intention of this paper, it may 
not be amiſs to take Notice of a Source of Error in obſerving by 
HapLzEv's Quadrant, which, there is Reaſon to apprehend, is not 
ſo generally known, and attended to, as it ought to be. 

he Errors here meant are thoſe which ariſe from the Bending and 
Elaſticity of the Index, and the Refiſtance which it meets with in 
turning round its Center; whence the Extremity of the Index, on 
being Pn along the Arc, will advance fenfibly, before the Index- 
glaſs begins to move: and may be ſeen to recoil, when the Force 


acting on it is removed. Mr. HapLEey ſeems to have been appre- 

henſive that his Inſtrument would be liable to Errors from this Cauſe ; 

and, in order to avoid them, gives particular Directions that the Index 

be made broad at the End next the Center, and that the Center, 'or 
a . 5 5 ü f 
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Of a Correction neceſſary in finding the angular Diftance 
of near Objects. 


As the Uſe of HapLey's Quadrant is not confined to 

aſtronomical Obſervations, but may alſo be extend- 
ed to determining the angular Diſtance of near Objects 
in taking Surveys; it becomes neceſſary, in this Caſe, 


Axis itſelf, have as eaſy a Motion as is conſiſtent with Steadineſs; 
that is, an entire Freedom from Looſeneſs, or Shake, as the Workmen 
term it. By ſtrictly complying with theſe Directions the Error in 
queſtion may indeed be greatly diminiſhed; ſo far, perhaps, as to 
render it nearly inſenſible, where the Index is made ſtrong, and the 
proper Medium between the two Extremes of a Shake at the Center on 
one Hand, and too much Stiffneſs there on the other, is nicely hit ; 
but it cannot be entirely corrected. For to more or leſs of bending the 
Index will always be ſubject: and ſome Degree of Reſiſtance will 
remain at the Center, unleſs the Friction there could be totally 
removed; which is impoſſible. 

Of the Reality of the Error to which he is liable from this Cauſe, 
the Obſerver, if he is provided with a Quadrant furn.ſhed with a 
Screw for moving the Index gradually, may thus ſatisfy himſelf. 
After finiſhing the Obſervation lay the Quadrant on a Table, and 
note the Angle; then cautiouſly looſen the Screw which faſtens the 
Index, and it will immediately, if the Quadrant is not remarkably 
well conſtructed, be ſeen to ſtart from its former Situation; more or 
leſs according to the Perfection of the Joint, and the Strength of the 
Index. This Starting, which is owing to the Index recalling after 
being releaſed from the confincd State it was in during the Obſervation, 
will ſometimes amount to ſeveral Minutes; and its Direction will be 
oppoſite to that, in which the Index was moved by the Screw at the 
time of finiſhing the Obſervation. But how far it affects the Truth 
of the Obſervation, depends on the Manner in which the Index was 
moved in ſetting it to O for adjuſting the Inſtrument ; or in finiſhing 
the Obſervations neceſſary for finding the Index-error. 

This will, perhaps, be beſt underſtood by ſtating a Caſe in which 
the Error of the Obſervation ariſing from this Cauſe will amount to 
the greateſt poſſible. Suppoſe, then, Two Obſervers with Inſtru- 
ments equally good, to have made the following Obſervations, One 
in ſetting the Index of his Quadrant at O in order to adjuſt it, hap- 
pens to move it in a retrograde Direction. He then obſerves the 
angular Diſtance of Two Objects, and finiſhes the Obſervation with 
an advanced Motion of the Index. The other Obſerver, on the 
contrary, in adjuſting ſets the Index of his Quadrant to O by adran-- 
ing it, and finiſhes his Obſervation of the angular Diſtance of the 
ſame Objects by a retrograde Motion of the Index. Now if the 
Index did not admit of the leaſt Bending, this Difference ot Circum- 
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where Accuracy is deſired, to determine the Point of the 
Inſtrument from which ſuch angular Diſtance is to be 


eſtimated. For when Mention is made of the angular 


ſtances would nowiſe affect the Reſult of the Obſervations. But on 
account of this Bending, the former of theſe Obſervations will be found 
to exceed, and the latter to fall ſhort of the true angular Diſtance of 
the Objects, by twice the Quantity which the Index was obſerved to 
ſtart upon the Arch, when the faſtening Screw was looſened. 

A little Conſideration will make it evident, that this Difference 
proceeds from the Index being bent in a contrary Direction in ob- 
ſerving from what it was in adjuſting; which oppoſite Bending tends 
in one Caſe to increaſe, and in the other to diminiſh the Angle 
meaſured, 

The general Nature of theſe Errors being thus explained, and 
their Cauſe appearing 'to be inſeparable from the Materials and Mode 
of Conſtruction of the Inſtrument, it only remains to point out the 
beſt and eaſieſt practical Rule for ſhunning them, which ſeems to be 
this. In all Obſervations made by HanLtey's Quadrant, let the 
Obſerver take Notice conſtantly to finiſh his Obſervations, by moving 
the Index in the ſame Direction, which was uſed in ſetting it to O for 
adjuſting ; or in the Obſervations neceſſary for finding the Index- 
error. | 

If this Rule is obſerved, the Error ariſing from the Spring of the 
Index will be obviated. For as the Index was bent the ſame Way, 
and in the ſame Degree in adjuſting as in obſerving, the Truth of the 
Obſervations will not be affected by this Bending. As to the Direction 
itſelf, in which the Index is to be moved both in adjuſting and obſerv- 
ing, the Obſerver is at Liberty to chuſe ; but as the common and moſt 
convenient Practice in obſerving is to finiſh the Obſervations by a 
Motion of the Index in that Direction which increaſes the Angle; 
that is, from O towards in the fore Obſervation, and from QO 
towards O in the back Obſervation ; it would, perhaps, be better, if 
the Obſerver were to adopt it as a general Rule in all Obſervations, 
of whatever Kind, made by HADLEx's Quadrant, to finiſh the Motion 
of the Index by puſhing it from him; or turning the Screw in that 
Direction which carries it farther from him. What is meant by finiſh- 
ing the Motion of the Index, in any Dlrection, is, that the laſt 
Motion communicated to the Index ſhall have been, for ſome Minutes 
at leaſt, in the Direction required. 

Theſe Errors ariſing from the above-mentioned Imperfection of 
Quadrants. which have greatly perplexed and embarraſſed Obſervers 
unacquainted with them, were long ago detected by an Officer of 
diſtinguiſhed Rank and CharaQter in His Majeſty's naval Service, and 
well known in the Scientific World, who alſo inveſtigated their Cauſe, 
and adopted the proper Method of obviating them. At his Defire an 
Account of them is now laid before the Public, as a neceſſary Caution 
both to the Obſerver and Inſtrument- maker. 


( 1 ) 
Diſtance of Two Objects, or Points; the Idea commu- 
nicated is imperfect, unleſs ſome Third Point is alſo ex- 
preſſed, from which this angular Diſtance is to be 
eſtimated. 

Accordingly the Aſtronomer Royal, with his accuſtom- 
ed Zeal and Ability in promoting the Intereſts of Sci- 
ence, has, amongſt other uſeful Improvements, given us 
Directions, in a Paper annexed to the NavrticaL 
EPHEMERTS for 1774, how to proceed in ſuch Caſes, both 
in the fore and back Obſervation. But as the Method here 
deſcribed of poliſhing the Edge of the Index-glaſs, hath 
been found to afford an eaſier and more accurate Me- 
thod of adjuſting the Inſtrument for the back Obſerva- 
tion, than any then in Uſe, it becomes neceſſary to ex- 
plain this Matter a little farther. In order to this, there 
muſt be premiſed by Way of Lemma, a Theorem the 
Demonſtration of which, as being eafily deducible from 
the well-known optical Axiom, that the Angle of Re- 


ſlexion is equal to the Angle of Incidence, may be here 
omitted. 


L E MMA. 


A RAY of Light after Reflexion from Too plain parallel 
Surfaces, proceeds parallel to the incident Ray; and if 
the Two plain refleting Surfaces are inclined, a Ray of Light 
incident perpendicular to their common Interſection, will, after 
KReflexion, form Twith the incident Ray produced, an Angle, 
double of that, in which the 1. Surfaces are inclined; or of 
its Supplement, if it exceeds a Right-angle. 


Hence it appears, that if the Speculums have been 
adjuſted parallel when the Index is at O, and after- 
wards by moving it forwards upon the Arch, the Image 
of any Object at S (Fig. II.) be made to coincide with 
any other Object ſeen directly as N; the angular Diſ- 
tance of theſe two Objects is equal to twice the Angle 
in which the Speculums are inclined to one another, 
which, from the Conſtruction of the Inſtrument, is equal 


(1) 
to the Angle ſhown by the Index; ſuch angular Diſtance 
being eſtimated from the Point P, where the Incident 
re S I produced, interſects the doubly reflected Ray 

And this holds true in Angles of all Magnitudes, and 
in Objects ſituated at what Diſtance ſoever. But there 
is an Objection to eſtimating the Angles from the 
Point P, becauſe its Situation is variable according to 
the Magnitude of the Angle meaſured, and lies in ſome 
Caſes on oppoſite Sides of the Inſtrument, and even at a 
Diſtance from it. 

It is, therefore, required to determine the angular 
Diſtance when eſtimated from ſome fixed Point, as I the 
Center of the Index-glaſs. In order to accompliſh this, 
it becomes neceſſary to add to the Angle marked by the 
Index, the Angle I NH, which I H, the Diſtance be- 
tween the Centers of the Speculums, ſubtends at the 
direct Object N. 

This Angle I N , therefore, muſt next be found: 
And it will be obtained if, when the Speculums are pa- 
rallel and the Index at O, the Obſerver looking at the 
direct Object N, by a ſmall retrograde Motion of the In- 
dex, brings its doubly reflected Image, which then appears 
at u, to coincide with it. The Angle marked by the In- 
dex on the Arch of Exceſs is that required. For it is 
equal to the Angle which N I, the incident Ray, forms 
with H E, the doubly reflected Ray, produced to their 
Point of Interſection N, which in this Caſe coincides 
with the direct Object. 

Theſe two Angles S P N and I N H, being thus 
found, their Sum is the Angle ſought; for it is equal 
to N18, the Angle which the Objects S and N ſub- 
tend at I, the Center of the Index- glaſs. Euclid I. 32. 

This will ſufice to point out the Correction, which it 
is neceſſary to make in the fore Obſervation, when the 
Inſtrument is applied to meaſuring the angular Diſtance 
of near Objects. It is intended to introduce and explain 
a Correction of the ſame Kind, but more conſiderable, 
which it is neceſſary to make in the back Obſervation ; 


3 
and which may be obtained, by means of the reflecting 
Edge, with the ſame Eaſe and Accuracy. 

When the doubly reflected Image of any Object 8 
(Fig. III.) is made to coincide with any other Object 
N ſeen directly through the back Horizon-glaſs, the 
Speculums having previouſly been adjuſted perpendicu— 
lar with the Index at O, the Angle marked by the In- 
dex is 8 P E, which the incident Ray S J produced, 
forms with the doubly reflected Ray H E produced, 
and S P N, the Supplement of this Angle, is the angu- 
lar Diſtance of the Objects, eſtimated from the Point 
P; whether they be near, or remote. But this Point be- 
ing moveable, as in the fore Obſervation, the angular 
Diſtance of the Objects 1s required, when eſtimated from 
I, the Center of the Index-glaſs. In order to obtain 
this, the Angle I N H, which the Diſtance between 
the Speculums ſubtends at the direct Object, muſt be 
added to the former. Next, therefore, it becomes ne- 
ceſſary to determine this Angle. The moſt direct Me- 
thod of obtaining it, would be by turning round the 


back Horizon-glaſs, placing it parallel with the Index- 


glaſs, and then finding the Angle I N H as directed in 
the fore Obſervation, But befides that the back Hori- 
Zon-glaſs is not in general, and ought not to be made 
capable of being turned round; this Method would, in 
ſeveral Reſpects, be attended with Trouble and Incon- 
venience; which will be ſaved by making Uſe of the 
poliſhed Edge. For when this Edge 1s placed parallel 
with the back Horizon-glaſs, an Image of the Object N 
will be formed at ; which by a ſmall Motion of the In- 
dex may be made to coincide with N. When this is 
effected the Angle marked by the Index is DN H. 
which N D, the incident Ray, forms with H E the 
doubly reflected Ray produced to their Point of Inter- 
fection N. Now though it is true that the Angle 
D N H, thus found, falls ſhort of I N H, the Angle 
required, by the ſmall Angle I N D, which half the 
Length of the Index-glaſs ſubtends at the dire& Object; 
yet this laſt, being always a proportional Part of ths 
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former, may eaſily be found and added to it; in the 
Generality of Quadrants it will amount to about One- 
fifth Part of it. The Sum of the Angle 8 P N found by 
the Inſtrument, and this Angle INH added together, 
is the Angle S I N required. Euclid I. 32. 

It may here be remarked to thoſe who are defirous of 
minute Accuracy, that what has been called the Center 
of the Index-glaſs. is not to be literally underſtood as 
ſuch, unleſs when the Axis of the Teleſcope is at the 
ſame Diſtance from the Plane of the Quadrant as this 
Center. For the Point from which the angular Diſtances 
are to be eſtimated, is always at the ſame Diſtance from 
the Plane of the Quadrant as the Axis of Viſion; and 
fituated ſomewhere in a Line at Right-angles to that 
. and paſſing through the Center of the Index- 

laſs. 

5 There is one Caſe in which the preceding Directions 
of adding to the Angle given by the Inſtrument the 
{mall Angle, which the Centers of the Speculums ſub- 
tend at the direct Object, are not ſtrictly applicable; 
and that is, when the Angle found by the Inſtrument 
amounts 20 180 Degrees, or differs leſs from it than by 
the ſmall Angle juſt mentioned. For in this Caſe, 
as the angular Diſtance of two Objects cannot exceed 
180 Degrees, the Addition becomes equivalent to a 
Subtraction. | 

Thus if the Inſtrument adjuſted parallel, makes the 
angular Diſtance of the Objects S and N( Fig. IV.) 

ual to 180 Degrees; in order to reduce this to the 
Center of the Index-glaſs, the Angle N I Z, equal to 
H NI, muſt be ſubtracted from it. For SIN is the 
angular Diſtance of the two Objects eſtimated from I, 
which falls ſhort of two Right-angles, by the Angle 
N I Z, equal, becauſe of the parallel Lines I Z, HN, 
to the Angle IN H, which the Centers of the Specu- 
Jams ſubtend at the direct Object. 

If R had been the doubly reflected Object, the Angle 
found by the Inſtrument would be R Nor, being the 
Supplement of the Angle RN H, which the incident 
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Ray RI produced, forms with the doubly reflected Ray 
E H produced, at their Point of Interſection, which 
in this Caſe coincides with the dire& Object N. If to 
this Angle R Nr found by the Inſtrument, which is 
equal to RIZ, there be added the Angle INH, equal 
to which is NIZ; the angular Diſtance of {tc Objects 
R, N, eſtimated from I, the Center of the Index-glaſs 
will be juit 180 Degrees. 

From the whole there reſults this general Rule, which 
is equally applicable in the fore and back Obſervation. 
The Speculums being adjuſted parallel in the fore, and 
perpendicular in the back Obſervation, firit find the 
angular Diſtance of Objects in the uſual Way; and 
then, by the Directions juſt given, find the Angle which 
the Centers of the Speculums ſubtend at the direct Ob- 
ject, taking Care that the Center of the index-glaſs 
retain the ſame Pofition in both Obſervations. If the 
Sum of theſe two Angles is leſs than 180% that Sum is 
the angular Diſtance of the Objects eſtimated from the 
Center of the Index-glaſs. But if this Sum exceeds 
180, the Supplement to 360? is to be taken as the true 
angular Diſtance of the Objects eſtimated rom that 
Point. | 


DSF1NTT1O0N,; 


As Mention has been made of near Objects and diſtant 

Objects, it may be aſked how the Limit between 
theſe is to be determined? The Anſwer is, that thoſe 
are to be accounted diſtant Objeds, at which the 
Diſtance between the Speculums does not ſubtend a ſen- 
ſible Angle. But without being at any Trouble in cal- 
culating this Diſtance, which differs in the fore and back 
Obſervations, as well as in different Inſtruments; there 
is an eaſy practical Rule for determining the Matter in 
all Caſes, which is this. The Quadrant being adjuſted 
by the Horizon of the Sea, or any of the celeitial bodies, 
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obſerve whether the Object, which is to be taken as the 
direct one, coincides as to Senſe with its reflected Image; 
if this is the Caſe no Correction is neceſſary, as the An- 
gle given by the Inſtrument will not differ ſenfibly, 
from the angulat Diſtance of the Objects eſtimated from 
the Center of the Index-glaſs. But otherwiſe, the Cor- 
rection is to be found and applied, as above directed. 


F 


F the Prejudices againſt the back Obſervation ſhould 
be got over, it ſeems reaſonable to expect the fol- 
lowing Advantages from its Uſe. 

The lunar Obſervations will be extended; for the 
angular Diſtance of the Sun and Moon may be obtained, 
whenever both theſe Luminaries are vifible, however 
great that Diſtance may be. And the Sun, befides the 
Advantage he poſſeſſes from being fituated in the eclip- 
tic, ſo that (his proper Motion excepted) as little as 
poſhble of the Moon's flow Motion is loſt, is deemed a 
better Object to obſerve by, than a Star. The Alti- 
tudes too can be found with more Eaſe and Accuracy, 
and the whole Proceſs more conveniently conducted in 
the Day-time, than at Night. 

But it is in high Latitudes, that the Practice of the 
back Obſervation will be found more particularly uſeful. 
There, during the Summer, the continual Preſence of 
the Sun, effacing by his Splendour the Appearance of 
the Stars, leaves no Choice of Objects. And in ſuch 
Situations the Extenfion of the lunar Obſervations be- 
comes an Object the more defireable, as the Ship's 
Longitude may, by their Means, on account of the 
Smallneſs of the Degrees, be determined ſo very near 
the Truth. 

Beſides theſe Advantages, which the lunar Obſerva- 
tions may be expected to derive from rendering the 
Quadrant capable of meaſuring accurately the largeſt 
Angles; there are other Occafions, on which the back 
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Obſervation has been recommended, and will be found 


uſeful. Thus in finding the Latitude, whether by a ſingle 


Altitude, or two Altitudes with the Time between, and 
in other Caſes, where Altitudes are wanted, if the Ho- 
rizon ſhould happen to be bad under the Meridian on 
one Side, or if it ſhould be obſtructed by a Headland, 
or Veſſel, the Obſervation may, notwithſtanding, be 
made with the ſame Accuracy on the oppoſite Side. 

'The Surveyor on Shore too will be enabled to find 
the angular Diſtance of near Objects, in all Cafes, with 
Accuracy; and to determine his Latitude, and on ſome 
Occafions his apparent Time, by the Method of Re- 
flexion from the Surface of Quick-filyer, or any other 
horizontal reflecting Plane; Problems beyond the Reach 
of the Sextant conſtructed in the common incomplete 
Form, without a back Horizon-glaſs, when the Alti 
tude of the Object exceeds 60 Degrees, 
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